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Sclerocarya birrea, generally known as the marula tree (mufula in the Venḓa language), is a plant 
native to Africa and Madagascar traditionally used as a source of food, medicine, cosmetics and other 
products. The main aim of this study was to write a detailed literature review of marula and to 
document ethnobotanical knowledge within the distribution area of marula in South Africa. This study 
also aimed to record and preserve traditional knowledge about the uses of Sclerocarya birrea and to 
compare different cultures and regions. 
Despite the success in commercialization of marula food products and cosmetics within the African 
continent, these products are not yet traded to any extent around the globe. This contrasts with the 
success of Amarula, the cream liqueur which has made the amarula fruit famous throughout the 
world. The marketing success of Amarula has undoubtedly created a useful platform for the 
introduction of food and cosmetic products to all parts of the world. However, for international trade 
to be a success, a scientific dossier is required that can be used in the complicated process of gaining 
official approval from regulatory authorities in the European Union, United States of America, and 
other parts of the world. The literature review and ethnobotanical data recorded in this study can be 
used in the development of a comprehensive scientific dossier on marula.   
The literature was collected from various data sources including scientific papers, books, 
dissertations, technical reports and internet websites. The literature was classified into one or more of 
26 categories: morphology, molecular phylogeny, taxonomy, anatomy, phytochemistry, 
pharmacology (anti-bacterial activity, anti-inflammatory, anti-oxidant activity), toxicity, history and 
naming, fossil record, ecology, role in ecosystem, mode of pollination, phenotypic and genetic 
variation, management and genetic resources, growth rates, densities, male: female ratios,  cultivation, 
net harvest per season, pests and diseases, vernacular and common names, medicinal uses, food uses, 
other uses, commercial products and marketing. Of these, four categories yielded the largest number 
of references: Food uses – 107, Phytochemistry – 66, Other uses (i.e., not related to food or medicine) 
– 56 and Medicinal uses – 54.    
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The literature study revealed a rapidly increasing frequency of publications, probably due to the 
current popularity of marula products and its anticipated role to provide a source of income in both the 
rural and formal sectors of the South African and African economy. The ancient and contemporary 
history of marula and its uses (including the relatively recent use in distilling mampoer) are poorly 
documented.  Although there are many publications on the chemistry of marula leaves, fruits and 
seeds, there is a need for variation studies to compare samples from individual trees and provenances 
across the African continent. Such information will be valuable in the process of selecting superior 
genotypes and clones for commercial crop and product development. Studies of chemical variation in 
the fruits and nuts should move from exploratory phytochemical assays to more sophisticated studies 
using LC-MS, so that the chemical constituents can be properly identified and quantified.  This level 
of resolution is required, not only to improve our understanding of chemical variation in the genus, 
but also to develop reliable quality control methods for high quality marula products. 
Ethnobotanical surveys, with carefully transcribed and individually acknowledged contributions by 
208 rural participants, were conducted in the Limpopo, Mpumalanga, KwaZulu-Natal and North West 
provinces of South Africa in order to record traditional information from six cultural groups, namely 
Venḓa, Tsonga, Pedi, Swati, Zulu and Tswana people. The main hypothesis was that there are cultural 
differences in the use of marula by the various cultural groups that live within the distribution area of 
the species. Although the process of using the fruits to make the popular marula wine was relatively 
uniform, there were striking cultural differences, especially in spiritual uses. The hypothesis of 
cultural differences can therefore not be rejected and there is room for further, more detailed 
ethnobotanical investigations.  
Sclerocarya birrea was found to make an important contribution to the daily needs of rural people in 
areas where it is found in abundance. It was recorded to be mostly utilised for the food use-category, 
followed by the medicinal use-category. The study revealed that the fruits, bark, leaves, and roots are 
used as an important source of medicinal material for treating various ailments. Marula fruits and nuts 
were found to be mostly used for food (ranging between 75–100%), with edible fruits and marula 
wine being cited by almost every participant. Medicine and fodder (ranging between 25–50%) were 
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the second dominant use-categories. Medicinally the most utilised plant part was found to be the stem 
bark which was mostly cited as a cure for stomach ailments. Marula was found to be least cited for its 
uses in crafts and other applications (ranging between 0–25%). The most cited crafts were pestle and 
mortars made from the stem wood. Contemporary uses, especially in the food category, are relatively 
uniform even though there are subtle differences between cultures. In the North West Province, for 
example, marula is not as popular as a fresh fruit as in other provinces.  The process of making marula 
wine was found to be similar amongst the cultures studied, but spiritual uses showed interesting 
differences. Zulu people most often cited medicinal uses (46.9%), more than any other cultures. 
Bapedi people cited more craft uses (16.7%) than other cultures. The Vatsonga were found to use 
marula still commonly for spiritual purposes (57.4%), especially for communicating with their 
ancestors. The VhaVenḓa cited the use of leaves as fodder (83.3%) more often than other cultural 
groups. Due to the diversity and mixture of cultures, Gauteng Province was not included here, but 
future studies of urban ecology related to the marula may yield interesting results.  
The rather uniform (standardized?) traditional process of making marula wine is described in detail, 
including the various terms in indigenous languages that are associated with the process. The 
traditional and contemporary uses of other products such as cosmetics (face washes, body lotions and 
hair care products) made from the seed oil are also described. The traditional uses of marula were 
found to differ between different African countries, but more studies are needed, not only to document 
the available indigenous knowledge in all countries and regions where marula is used but also to 
understand the ecogeographical variation more comprehensively in the species and its three 
subspecies.   
Although there were interesting differences between age groups in term of the knowledge about 
marula and its uses, these data do not allow for identifying possible losses in indigenous knowledge. It 
stands to reason that older people will have more experience and knowledge, especially for the 
medicial and spiritual uses that may be less interesting for young people. The spiritual and firewood 
categories were mostly mentioned by people above the age of 35 years while the food use-records 
were much more uniform across the age groups. The survey data will provide the opportunity to 
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quantify and statistically analyse possible losses in traditional knowledge at some future date if the 
same survey is repeated.  
Marula has the potential to generate substantial revenue and employment opportunities for local 
communities throughout the African continent, where it can be harvested from its natural habitat for 
commercial purposes. Ethnobotanical knowledge will become important, not only in the process of 
overcoming regulatory barriers to export but also in imaginative modern marketing campaigns. The 
development of high-quality products for the local and international food and cosmetics industries 
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CHAPTER 1: INTRODUCTION 
 
1.1. Introduction 
Ethnobotany is a study of how people use plants traditionally and locally according to their culture 
and knowledge (Voeks, 2018) in maintaining human nutrition and health (Nolan and Turner, 2011). 
Plants provide direct benefits in the form of resource materials used as food, medicine, firewood, 
craftwork etc., while indirect benefits include biodiversity conservation, soil protection, recreation 
possibilities and water regulation (Baydoun et al., 2017).   
There are many factors, such as ―socio-cultural, economical or environmental significance, gender, 
age, localization, ethnic affiliation, marketability and proximity with other ethnic groups‖ which can 
interact to influence the use value of plant species. S. birrea is one of the most important and useful 
plants that play a major role in the maintenance of rural communities where it is found in abundance 
(Welcome, 2019).  
There is not much known about traditional knowledge relating to the various forms in which marula is 
used, how it is perceived and how the use value differs between ethnic groups throughout its 
distribution area in South Africa (Gouwakinou, 2011a). This study explores historical and 
contemporary in situ ethnobotanical uses, commercial uses and potential future uses of S. birrea, 
commonly known as ‗marula‘, within its distribution range in South Africa. The information collected 
in this study will also be of use in a dossier and help to facilitate a successful application for marula 
products in the EU (European Union) and to obtain GRAS (Generally Regarded as Safe) status in the 
USA. It will also provide necessary information for the development and marketing of marula 
products internationally, together with the establishment of jobs and community development in 
South Africa.   
Weinert (1990) has published archaeological evidence indicating the consumption of marula by 
humans residing in the African continent dating back to as early as 9000 years B.C. The marula plant 
has many vernacular names in South Africa (Afrikaans: maroela; English: cider tree, marula; Herero: 
omungongo; Northern Sotho: morula; Swati: umganu; Tsonga: nkanyi; Tswana: morula; Venḓa: 
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mufula; Wambo: omwoongo; Zulu: umganu; Khoekhoe: gòarù.s; (Northern) Ndebele: umganu, 
umkano; Tonga: umganu; Shona: mufura) because of its wide distribution and abundant uses in 
southern Africa (Von Teichman, 1982; Weinert, 1990; Van Wyk et al., 2011; Welcome, 2019). 
Countless vernacular names have been recorded on the African continent as a whole (Burkill, 1985; 
Hall, 2002b). The marula formed an essential part of the diet, tradition and culture of rural people in 
southern Africa for a very long time (Junod, 1913; Krige, 1937; Maroyi, 2014). Shackleton (2002a) 
indicated that the sale of marula wine and other products was strictly regarded as a taboo across a 
range of ethnic groups in ancient times. 
Because of the widespread natural occurrence of the marula plant in southern Africa (Van Wyk and 
Van Wyk, 2013), its ethnobotanical uses differ slightly from one region to another, especially with 
use-categories such as medicine and spiritual myths. Venḓa people (found in the Vhembe region), for 
example, use bark decoctions to cure influenza (Magwede, 2018), while Pedi people from 
Sekhukhune (Mogale, 2018) and Zulu people in Amandawe (Mhlongo, 2019) use bark decoctions for 
treating stomach ailments. Tsonga spiritualists and sangomas use the endocarp of the marula fruit as a 
―divining bone‖ when communicating with ancestors (Murye, 2017), while Zulu people use it in 
performing traditional rituals (Nwonwu, 2006). The protein-rich seeds are used as condiment for 
vegetables and meat in Phalaborwa and are regarded as an important part of their diet (Krige, 1937). 
In the Thonga area, S. birrea is highly valued for its fruits that are used to brew marula wine that is 
locally known as ‗bukanyi‘ (Junod, 1913). In South Africa, marula is generally valued for its 
medicinal properties (Van Wyk et al., 2009).  
The alcoholic beverage known as amarula cream liqueur (Akinnifesi et al., 2006) and oil for cosmetic 
uses are the primary contemporary commercial products of marula fruits and seeds (Wynberg et al., 
2002). The fruits are also used in making jams, jellies and sweets (Van Wyk and Gericke, 2000, 2018; 
Van Wyk, 2019). Skin care scented soap is made from the seed oil (Motlhanka et al., 2008). 
Sclerocarya birrea has been recognised by several national and international establishments as one of 
the most important species for domestication and agroforestry advancement, supporting nutrition, 
well-being and financial security in Africa (Maroyi, 2014). In most cultures, particularly in 
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developing countries, wild plants produce direct and indirect economic profits to communities, with S. 
birrea as a typical example of such a wild plant.  Due to its extensive natural occurrence, substantial 
potential fruit production and high use value, it has been identified on a regular basis as a plant 
species for supporting the growth of rural initiatives based on the fruit, wine and seeds (Shackleton, 
2002a). Marula clearly has excellent prospects for successful domestication. Most articles report on 
the many uses of all plant parts (Burkill, 1985; Wiersema and León, 2006), pointing to a high 
probability of commercial success for both agricultural and economic development in Africa 
(Weinert, 1990). 
Regardless of the large body of published knowledge about marula, both historical (e.g., Junod, 1913; 
Krige, 1937) and contemporary (e.g., Marshal, 2020), it is likely that there is still unrecorded 
ethnobotanical information that needs to be documented. Since oral-traditional knowledge is at high 
risk of being lost for future generations, this research will help preserve the cultural information about 
this precious plant species. According to the Shenzhen Declaration Drafting Committee (2017), 
―traditional knowledge about plants is almost as valuable as plants themselves, and once lost, such 
knowledge can never be regained‖. There is clearly a need to study the indigenous knowledge about 
marula to make sure that it does not become extinct.   
This study will help in documenting essential knowledge about this valuable plant species in different 
cultures of South Africa where it naturally grows. The similarities and differences of the use of the 
marula plant in various parts and by various cultures in South Africa will be highlighted. The 
dissertation is also aimed at describing the detailed processes of how marula is used, together with 
illustrations of these processes. Ethnobotanical data will be compared for almost the entire 
distribution area in South Africa.  
The hypothesis/research question which this study seeks to answer was: do cultural differences play a 
role in the way in which marula is utilised, both traditionally and contemporarily, for food, medicine, 
crafts and spirituality?  A second question that field survey work may highlight is whether the 
indigenous knowledge about S. birrea is fading with time or not? It is hoped that an analysis of the 
levels of knowledge between different age groups will at least partly provide an answer.   
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A combination of quantitative and qualitative ethnobotanical methods will be used to evaluate and 
contextualise the knowledge and uses of marula in South Africa. The study will also compare the data 
collected from field surveys with the data in literature reviews. Finally, comparisons will be made 
between the uses of S. birrea in South Africa and other countries on the African continent, including 
Madagascar.   
1.2. Aims and objectives of the study 
There are two main aims of this study:  
1, A literature survey, to record and analyse all information of potential relevance to the traditional 
and potential future uses of S. birrea. A comprehensive review of the literature on all three subspecies 
[S. birrea (A. Rich.) Hochst. subsp. birrea, S. birrea subsp. caffra (Sond.) Kokwaro and S. birrea 
subsp. multifoliata (Engl.) Kokwaro will therefore be attempted. As with any good review, it is hoped 
that focus areas for future research will be identified.   
2, A summary and analysis of original ethnobotanical data obtained through own field survey work 
throughout the distribution area of the species in South Africa. Included here will be detailed 
descriptions of the processes that are involved in using S. birrea in food, medicine, crafts, magic and 
spiritual practises. Such information will: 1, Support the development of a dossier on marula products 
for a novel food application in the European Union (EU); 2, Provide data for product development 
and marketing; 3, Help to protect and preserve precious cultural information, as oral traditional 
knowledge is fragile and at risk of being lost to future generations; 4, Identify gaps in the knowledge 
about marula and its uses.  
1.3. Structure of dissertation 
Chapter 2 covers materials used and methods followed in this study. Chapter 3 gives an overview of 
the study areas, including vegetation type, maps and participant information.   Chapter 4 is a detailed 
literature review. Chapter 5 presents the ethnobotanical survey results, including analyses, discussions 
and conclusions. General conclusions, main findings and suggested future research are presented in 






CHAPTER 2: MATERIALS AND METHODS 
 
This chapter presents the method that was followed to satisfy the overall aims of the study. It starts 
with research design, including the rationale and approach taken for sampling. Following this is the 
description of methods used to collect data, sources of data used, how the data was captured in the 
Excel software program and analysed using quantitative ethnobotanical indices. The chapter also 
highlights the ethical issues considered. 
2.1 Research project 
The research used qualitative and quantitative methods to collect relevant data. The first part of the 
investigation was based on a detailed literature study of S. birrea, using desktop-based research.  The 
second part was an extensive ethnbobotanical field survey using semi-structured interviews to collect 
ethnobotanical data among different cultural groups. The study was conducted in 14 chosen localities 
situated within the distribution area of S. birrea and covered different provinces and districts in South 
Africa (more details are given in Chapter 3, under study area). 
Comparisons were made of the uses of marula within different ethnic groups (Venḓa, Tsonga, Pedi, 
Swati, Zulu and Tswana) in South Africa. Uses were classified into several categories of use, namely 
food, medicine, crafts, fodder, firewood, spiritual myths and other (miscellaneous) use. South African 
marula uses were further compared with recorded uses in other African countries (e.g., Zimbabwe, 
Botswana, Benin, Namibia, Kenya, Mozambique, and Nigeria), including Madagascar.  
2.1.1 Sampling 
Participants were selected using the chain referral method (also called Snowball Sampling) as 
explained by Naderifar (2017) and other authors. The chain referral method is a nonprobability 
sampling technique relying on knowledgeable local key persons to provide referrals in their 
communities. The ethnobotanical interviews were conducted within four provinces of South Africa: 
Limpopo, Mpumalanga, KwaZulu-Natal and North West. The chosen study sites cover the entire 
distribution area of S. birrea in South Africa. Sites with a high density of marula trees were generally 
selected where possible.   In Limpopo, the five study areas selected were Thohoyanḓou, Malamulele, 
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Giyani, Phalaborwa and Jane Furse. Four study areas were chosen in Mpumalanga: Bushbuckridge, 
Hazyview, Nelspruit and Mkhondo. Two study areas, Pongola and Scottburgh, were chosen in 
Kwazulu-Natal. Three study areas were chosen in North West: Zeerust, Rustenburg and Brits. 
A total of 16 participants were recruited in each study area, except in Rustenburg where 12 
participants were selected and Brits where only four participants were chosen.   In each study area, 
males and females of diverse age groups were randomly selected. All participants were made aware of 
the aims and objectives of the study. Consent forms (a copy of the consent form is attached as 
Appendix 3) were signed by the researcher and each participant after a face-to-face interview in which 
all the details of the study were carefully explained in the local language. It was also made clear that 
no confidential information should be revealed, as all the recorded data will be included in a 
dissertation and potentially be used for publication. Records indicating the age of each participant 
from each village together with limited personal details (name, date of birth, geographical origin and 
the origin of traditional knowledge) were compiled. Portraits of most of the participants were taken 
using a Canon EOS 4000D camera and these photographs have been included in Chapter 3. Not all 
participants agreed to be photographed, so the photographic record is incomplete for some study 
areas. The aim was to give full recognition to the participants for their contributions to the study. 
Experience has shown that such recognition has an empowering effect in local communities and that it 
is important in the context of creating a link between local indigenous knowledge and self-directed 
learning in schools (De Beer and Van Wyk (2019).  
2.2 Data collection 
Field work started in June 2019 and ended in December 2020.  
The survey had three phases: phase 1 started in June 2019, followed by phase 2 from August 2019 





2.2.1. Phase 1: Reconnaissance meetings 
The first trips to the 14 study sites were undertaken to identify villages that were suitable for the 
study.  The 32 villages chosen in different study sites were: Amandawe and Dududu (Scottburgh); 
Itshelejuba, Deckville and Ncotshane A (Pongola); Eziphunzini, Harmony Park and Richard‘s Bay 
(Mkhondo); Mjindini, Kanyamazane and Pienaar (Daantjie) (Nelspruit); Maritjie and Madras 
(Hazyview); Islington, Cottondale and Timbavati (Bushbuck Ridge); Ga Masemola, Jane furse and 
Phokoane (Jane Furse); Mashishimale and Lulekani (Phalaborwa); Ka-Xikukwani and Ka-Mavalani 
(Giyani); Ka-Mhinga and Ka-Shiigalo (Malamulele); Matshena and Mashamba (Thohoyanḓou); 
Dinokana (Zeerust); Pella, Moruleng and Lerome (Rustenburg); Majakaneng (Brits).  
2.2.2. Phase 2: Formal interviews 
The aim of this phase was to conduct formal interviews in each study area. A total of 208 participants 
were interviewed. Interviews were conducted using the indigenous languages of the participants. Each 
participant was asked if he or she knows the marula plant species and then asked to fill in a form 
indicating the plant part used and the conservation status of marula plants in their respective area. In 
cases where the participant could not read, the researcher explained what is written while recording 
the responses of the participant. The response of each participant was recorded in the survey form and 
later translated into English. The survey form (Appendix 4) was used to ensure that comparative data 
were recorded in a rigorous way.  
2.2.3. Phase 3: Feedback to the communities 
The motive behind this phase is to give feedback to the research participants. Feedback is one of 
essential requirements in the ethical clearance.  Even though some verbal feedback was given to the 
participants during follow-up visits, formal feedback will be given to the communities once the results 
of the dissertation has been examined and published. A summary of the main findings will be 
presented to participants in the form of posters written in their native languages during feedback 




2.2.4. Literature search 
A thorough literature study of the genus Sclerocarya, including all recorded traditional and 
commercial uses, was done, using numerous internet sources which include Elsevier, Google Scholar, 
SciFinder, Pubmed, Science Direct, and Scopus. The search was initiated by using three keywords, 
namely ‗Sclerocarya birrea’, ‗marula‘ and ‗Amarula‘. Some data was collected from pre-
computerized sources such as books, book chapters, journal articles and dissertations obtained from 
the University of Johannesburg library. The findings reported in the literature were classified into 
different categories. 
2.3. Data analysis 
2.3.1 Quantitative survey data 
The recorded ethnobotanical data were coded and captured using the Excel software program. After 
cleaning and sorting, the data were exported to SPSS version 25 software (Statistical Package for 
Social Science Inc. Chicago IL. USA) for statistical analysis. The data (Appendix 1, attached as a 
separate file) were analysed to generate descriptive statistics (frequency distributions, percentages, 
mean and standard deviation) and cross-tabulations. 
2.3.2 Quantitative ethnobotanical indices 
Ethnobotanical indices were used to assess and compare the relative frequency of citation, relative 
importance and cultural importance of S. birrea in the Venḓa, Tsonga, Pedi, Swati, Zulu and Tswana 
ethnic groups. The analysis was done using the ethnobotany R package in the R statistics software, 
version 4.0.2 (2020). This software calculates common quantitative indices to evaluate the cultural 
importance of a plant species based on participant consensus. Although ethnobotanical indices are 
mostly performed to compare cultural significance among different plant species, the current study 
considered the cultural significance of a single plant species. To calculate other indices values, the 
Use-Reports (UR) and Number of Uses (NU) were determined based on identified use-categories.  
 
Relative importance index (RI) 
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 In this study, relative importance index analysis permits documentation of the most important uses of 
S. birrea based on participants' responses and it is also a suitable tool to arrange use-categories of this 
species in the study sites. This index is relevant in this study, since the traditional information  on the 
uses of marula is diverse and varied.. Overall, this index offered an awareness of the relative 
importance of S. birrea in the study area, showing how community people manage such non-timber 
forest resources, as well as summarising and comparing the distribution of ethnobotanical use 
knowledge amongst communities and community members. 
This index considers use-categories and avoids subcategories.  
The following formula indicates how the relative importance index is calculated 
RI =
         
 
 
RFCs- Relative frequency of citation 
RNUs- Relative number of use-category per species 
The calculated RI values ranges between zero and one, with zero indicating that none of the 
participants know the use of the plant species, and one showing frequent mentioning of the uses of the 
plant by research participants in relation to a number (if not maximum) of use-categories within the 
study. 
 
Cultural importance index (CI) 
This index studies the frequency of citation of a plant species as well as its versatility (Tardio and 
Pardo-De-Santayana, 2008). With regard to finding the cultural importance of S. birrea in each area 
chosen in this study, the cultural importance index (CI) was calculated as the summation of the use-
reports (UR) in every use-category stated for S. birrea in the area, divided by the number of 
participants (N) in that area. 
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With S. birrea known to have multiple uses, this index value is unlikely to equal the RFCs value as is 
the case when the species under consideration has only one use. The theoretical maximum value of 
this index is the total number of different use-categories (NC), reached in a rare case when all 
participants mention uses of the plant species in all use-categories. 
The following formula indicates how the cultural importance index is calculated. 
CI= ∑       
CI- Cultural importance index 
URiu-Sum of total number of use-reports provided by the participants 
N- Total number of participants in a survey 
 
2.4. Ethical clearance 
This research study was approved by the University of Johannesburg‘s Faculty of Science Ethics 
Committee. Ethical rules safeguard and clarify the role of participants and specify the use of their 
information. An ethical clearance application was submitted to the Ethics Committee and a copy of 
the approval letter is attached as Appendix 2. 
 
2.5. Survey form 
For convenient and consistent ethnobotanical data gathering in the communities, a survey form was 





CHAPTER 3: STUDY AREA AND PARTICIPANTS 
 
3.1. Introduction 
Research was conducted in four (out of nine) provinces within South Africa: Limpopo, Mpumalanga, 
KwaZulu-Natal and North West. The four selected provinces are indicated in four different colours 
(Figure 3.1.1). The selection of the provinces and visited areas for ethnobotanical field work were 
influenced by the geographical distribution of S. birrea subsp. caffra that is found abundantly in the 
four provinces selected as indicated in Figure 3.1.2. A total of 208 participants were recruited for this 




Figure 3.1.1. Map of South Africa and the northern provinces (Limpopo, Mpumalanga, KwaZulu-
Natal and North West), showing the 14 study areas (indicated by red stars) where a total of 32 villages 




Figure 3.1.2. Known geographical distribution of Sclerocarya birrea in South Africa indicating the 
32 villages (indicated by red dots, some of them overlapping at this scale) that were visited for 
ethnobotanical field work. 
 
3.2. Limpopo Province  
As depicted in Figure 3.1.1, Limpopo occupies the northern part of South Africa, sharing international 
borders with Mozambique (via Kruger National Park from east) extending towards south east, 
Zimbabwe in the north and Botswana on the west also extending towards south (Vhembe IDP, 
2019/2020). The provincial borders of the Limpopo Province serve as gateway to sub-Saharan Africa. 
Out of 208 research participants, 80 were recruited from the Limpopo Province. Research participants 




3.2.1. Vhembe District 
The Vhembe District was previously known as the Venḓa Homeland with its capital city 
‗Thohoyanḓou‘ now regarded as the sitting capital of the district and home to the Vhembe executive 
council chambers (Magwede, 2018). The name of the district ‗Vhembe‘ comes from the Venḓa name 
for the river ‗Limpopo‘, which symbolises a fountain of life (Heritage Vhembe District Municipality, 
2020). 
The villages chosen in Vhembe District were Mashamba, Matshena, Ka-Mhinga and Ka-Shigalo 
(Figure 3.1.1). Mashamba and Matshena have majority of residents speaking Luvenḓa or Tshivenḓa 
as their mother tongue while Ka-Mhinga and Ka-Shigalo are dominated by Xitsonga speakers.    
Mashamba village is located within Makhado Local Municipality (one of the four municipalities 
forming the Vhembe District). The nearest town is Thohoyanḓou, 20.8 km away. The Makhado 
Municipality has a recorded population of 516 031 individuals of which 6 349 were from Mashamba 
village (Stats SA, 2011). The Makhado Municipality is located in the south western fragment of 
Vhembe District, approximately 110 km from the Zimbabwean Beitbridge border along the N1 Route 
(Makhado IDP, 2020/21–2021/22). The inhabitants of Mashamba village have pristine rivers flowing 
down from mountains. They collect most of their daily needed plant materials from pristine 
riverbanks and mountains. People of this area still practice subsistence farming, planting common 
popular crops like maize (Zea mays), pumpkin (Cucurbita maxima, Cucurbita pepo and Cucurbita 
moschata), ground nuts (Arachis hypogaea and Vigna subterranea) and some indigenous vegetables 
(e.g. Solanum retroflexum).  
Mashamba is situated within the Tzaneen Sour Bushveld unit which falls under the Savanna Biome. 
The Tzaneen Sour Bushveld vegetation is deciduous, elevated exposed bushveld with a well-
developed grass layer (Mucina and Rutherford, 2006). The altitude ranges from 600 to 1000 m. This 
vegetation type is under threat from anthropogenic activities associated with landscape development. 
Dominant tree species include Pterocarpus angolensis and S. birrea subsp. caffra (Sinthumule and 
Mashau, 2019). Soils are deep and well drained (Mucina and Rutherford, 2006).  
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Matshena village is in Mutale Local Municipality. Mutale Municipality is found towards the north-
eastern side of Vhembe District, approximately 100 km from the Beitbridge border gate and 87.7 km 
away from Thohoyanḓou town. The total population of this municipality is 91 870 (Stats SA, 2011), 
making it the second lowest recorded municipality statistics in the Vhembe District, representing only 
7% of the entire district population followed by Musina. Matshena village has 1 297 residents (Stats 
SA, 2011). Up to 85% population of this municipality lives in tribal areas.  People of this area are 
known to be skilful marula wine brewers in Limpopo Province (Magwede, 2018). Women of 
Matshena village prepare mukumbi every year for a ceremony held by The Paramount King of 
Vhavenḓa, Thovhele Khosi-khulu Toni Mphephu Ramabulana (Magwede, 2018).  
Matshena is situated in a semi-arid environment that experiences sporadic droughts. The dominant 
vegetation type is Musina Mopane Bushveld with open woodland to moderately closed shrubveld and 
Limpopo Ridge Bushveld with open savannah covered by a poor developed ground layer (Mucina and 
Rutherford, 2006).  Dominant tree species include Adansonia digitata and S. birrea subsp. caffra.  
Altitude ranges from 300 to 600 m. The area is rich in well-drained sandy soil. 
Both Mashamba and Matshena villages have a subtropical climate that is characterised by hot wet 
summers and cool dry winters. Both villages have recorded maximum summer temperatures of up to 
40 °C (Mucina and Rutherford, 2006). The annual rainfall of the area ranges between 300 mm and 
400 mm per annum (Mucina and Rutherford, 2006). 
Ka-Mhinga and Ka-Shigalo (Figure 3.1.1), are both demarcated within the Thulamela local 
municipality and their closest town is Malalmulele. Ka-Mhinga is 37.2 km away from Malamulele 
town, while Ka-Shigalo is 8.4 km away. Thulamela is a category B municipality. It forms the 
easternmost part of the Vhembe District, adjoining the Kruger National Park boundary on the east. 
The Thulamela local municipality population constitutes 47.7% of the entire Vhembe District. More 
than 85% of the municipal population lives in tribal areas (Stats SA, 2011). The total population of 
Thulamela municipality is 618 462 (Stats SA, 2011). Ka-Mhinga village has population of 10 524 
while Ka-Shigalo has a population of 7 670 people (Stats SA, 2011). 
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The inhabitants of Ka Mhinga and Ka Xigalo still practice subsistence farming, planting ground nuts 
(Vignia subterranea and Arachis hypogaea), beans (Vignia unguiculata) and pumpkins (Cucurbita 
species). 
The main vegetation types of Ka Mhinga and Ka Xigalo villages are dominated by Cathedral Mopane 
Bushveld and Northern Lebombo Bushveld which falls under the savannah biome (Mucina and 
Rutherford, 2006). Cathedral Mopane Forest is a closed savannah dominated by Colophospermum 
mopane with an understory of shrubs and a sparse herbaceous layer. Northern Lebombo Bushveld is 
an open bushveld dominated by S. birrea and species of Combretaceae (e.g., Combretum apiculatum 
and C. collinum). The vegetation occurs on gentle flat slopes of deep or shallow sandy soil (Mucina 
and Rutherford, 2006). The climate around these villages is subtropical, with summer rainfall and a 
very dry winter. Annual rainfall ranges from 200 mm to 1500 mm (Mphephu, 2017). Both villages 
have a maximum summer temperature of above 40 °C and a minimum below zero in winter (Mucina 
and Rutherford, 2006). 
 
3.2.2. Mopani District 
The villages chosen in Mopani District were Ka-Mavalani, Ka-Xikukwani, Lulekani, Benfarm and 
Mashishimale (Figure 3.1.1).  
Ka-Mavalani and Ka-Xikukwani villages have majority of people speaking Xitsonga as their mother 
tongue. Both villages fall under the Greater Giyani Local Municipality with Giyani as their closest 
town. Ka-Mavalani is 15.9 km away from Giyani town, and Ka-Xikukwani is 13 km away. The name 
of the Greater Giyani Local Municipality is derived from the name of the town Giyani, which is a 
Tsonga word denoting ―a place where people dance‖ and ―a land of friendly and happy people‖. The 
Greater Giyani Local Municipality is currently an administrative and central commercial area of the 
Mopani District. Formerly, it was the capital of Xitsonga speaking people and it was locally known as 
‗Gazankulu‘. The eastern section of the municipality borders on the Kruger National Park. The total 
population of Greater Giyani Local Municipality is 244 217 (Stats SA, 2011). Ka-Mavalani 
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contributes 5 129 individuals and Ka-Xikukwani 5 437 individuals towards the total population of the 
municipality (Stats SA, 2011).  
According to Mucina and Rutherford (2006), Giyani is found within the savannah biome with 
Cathedral Mopane Bushveld and Lowveld Rugged Mopane as main vegetation types. Cathedral 
Mopane Bushveld is a moderately closed savannah dominated by Colophospermum mopane with an 
understory of shrubs and a sparse herbaceous layer.  Lowveld Rugged Mopane is more open with 
Senegalia nigrescens, S. birrea and Colophospermum mopane as dominant plant species. Soil in these 
villages is mainly comprised of deep red loam and clay.  
Giyani Local Municipality is located within the sub-tropical region with very hot summers, reaching 
38 °C and a maximum of 22 °C during winter. Winters are warm during the day and cold during the 
nights. The Giyani Municipality receives approximately 421 mm rain yearly, with most rainfall 
received in mid-summer (Mucina and Rutherford, 2006).  
Ben-Farm, Mashishimale and Lulekani (Figure 3.1.1) are three villages found in Mopani District, with 
both villages in close vicinity to the main town, Phalaborwa, falling under Ba-Phalaborwa Local 
Municipality. Ben-Farm is 12 km away from Phalaborwa town, with Mashishimale located 19.6 km 
away from the Phalaborwa and Lulekani being 13.7 km away from Phalaborwa. The majority of 
people in Mashishimale speak Sepedi as their mother tongue while their close neighbours in Lulekani 
and Ben Farm speak Xitsonga as their mother tongue. The total population of Ba-Phalaborwa Local 
Municipality is 150 637 (Stats SA, 2011), with Mashishimale recording 13 920 residents, Ben Farm 
12 757 residents and Lulekani 14 464 of the total of the Ba-Phalaborwa Local Municipality (Census, 
2011). 
Ba-Phalaborwa Local Municipality is located in the north-eastern fragment of Mopani, less than 1 km 
from the Kruger National Park border. The place was named Phalaborwa because it was believed to 
be ‗phala‘ (meaning better) than ‗borwa‘ (meaning southwards direction) – ‗phalaborwa‘ thus means 
better than the south (Josephine Nkoane, pers .com, 2020). People of this area also still practice 
subsistence farming. Common and popular crops include maize (Zea mays), pumpkins (e.g., 
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Cucurbita pepo), ground nuts (Arachis hypogaea), watermelon (Citrullus sp.) and beans (Vigna sp.). 
People of Phalaborwa hold an annual ceremony called ‗ku luma nguva‘ or ‗go loma morula‘ meaning 
‗tasting of the first marula wine/ fruit‘. This is a cultural phenomenon led by traditional leadership at 
the beginning of every marula season (Limpopo marulafest.co.za). Any drinking of the traditional 
marula wine is not permitted by this heritage practice until the traditional leadership has blessed the 
season. In this ceremony, elderly women collect the first marula fruits of the season before anyone 
can eat or use the fruits. After collection they make marula wine that only ferments overnight and then 
in the morning, they go to perform an ancestral appealing practice (giving the ancestors the wine 
before anyone can drink it). After the ceremony, everyone is allowed to eat the fruits or make marula 
wine any time as they please (Kabelo Monyela, pers.com, 2020). 
Ba-Phalaborwa Local Municipality is well known for holding an annual marula festival in 
Phalaborwa town (Ba-Phalaborwa IDP, 2017–18). The town was chosen to be the place for hosting 
the annual Limpopo marula festival because its tourism profile is good, and it is close to other major 
tourist destinations such as the world-renowned Kruger National Park (Limpopo marulafest.co.za). 
During the festival week, the different tribes (Venḓa, Tsonga, Pedi and Lobedu) brew marula wine 
while also showcasing their traditional clothes and crafts. 
According to Mucina and Rutherford (2006), Phalaborwa is within the savannah biome with 
Phalaborwa-Timbavati Mopane Veld and Low-lying Bushveld as main vegetation types. Phalaborwa-
Timbavati Mopane Veld is an undeveloped savannah on undulating sandy steppes with dominant 
plant species such as Combretum apiculatum, Terminalia sericea and Colophospermum mopane. The 
area is covered with clay with some parts covered by sand (Ba-Phalaborwa IDP, 2017–18).  
The nights and days in Phalaborwa are quiet and free from wind, even in winter (Krige, 1937). 




3.2.3. Sekhukhune District 
Villages chosen in the Sekhukhune District were Ga-Masemola, Jane Furse and Phokoane (Figure 
3.1.1). The majority of people speak Sepedi as their mother tongue. The three villages are all 
demarcated in Makhuduthamaga Local Municipality. Makhuduthamaga is fully rural, dominated by 
traditional land possession. The municipality has a weak economic base and dispersed human 
settlements (Stats SA, 2011). The total population of the Makhuduthamaga Local Municipality is 274 
358 (Stats SA, 2011).  Jane Furse has population of 6 533 residents while Ga-Masemola recorded a 
population of 115 457 (Census, 2011), and Phokoane has a population of 10 529 (Stats SA, 2011).  
The Sekhukhune area is within the savannah biome, with Sekhukhune Mountain Bushveld and 
Sekhukhune Plains Bushveld as main vegetation types. Sekhukhune Mountain Bushveld is a dry, 
exposed to closed microphyllous and broad-leaved savannah. Sekhukhune Plains Bushveld is 
dominated by semi-arid grasslands with chains of exposed valleys among hills (Mucina and 
Rutherford, 2006). The area is mainly dominated by Aloe species. Soil is shallow, rocky clay in some 
parts and deep red loam in other parts. Annual rainfall ranges from 350 to 650 mm (Siebert et al., 
2000). 
 
3.3. Mpumalanga Province 
As indicated in Figure 3.1.1, Mpumalanga occupies the eastern part of the South Africa, sharing 
borders with Mozambique in the north east and Eswatini in the south east. Out of the total 208 
research participants of this study, 64 were recruited from Mpumalanga. Research participant were 
drawn from two districts (out of three), Ehlazeni and Gert Sibande, and four selected sites as indicated 
by white dots in Figure 3.1.1.  
 
3.3.1. Ehlazeni District 
Villages chosen in Ehlanzeni District were Cottondale, Islington, Timbavati, Maritjie, Madras, 
Pienaar (Daantjie), Kanyamazane and Mjindini (Figure 3.1.1). Cottondale and Timbavati have the 
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majority of the people speaking Xitsonga as their mother tongue, while the majority of people in 
Islington speak Siswati as their mother tongue. Maritjie, Madras, Pienaar (Daantjie), Kanyamazane 
and Mjindini also have the majority of people speaking Siswati.  
Cotondale, Islington and Timbavati (Figure 3.1.1) are all located in the Bushbuckridge Municipality 
with Bushbuckridge as their closest town. Cottondale is 38.3 km away from Bushbuckridge town 
while Islington is 42 km away and Timbavati is 89 km away. The total population of Bushbuckridge 
Municipality is 541 248 of which 33 590 are shared with Cottondale, 4 560 with Islington and 349 
000 with Timbavati (Stats SA, 2011).  
Cottondale (Acornhoek), Islington and Timbavati are located within the savannah biome with Granite 
Lowveld as a main vegetation type (Shackleton, 2004). Granite Lowveld is characterized by tall 
shrubland with Temperate Thick Short Woodland. Dominant tree species are Terminalia sericea, 
Combretum zeyheri, S. birrea and Combretum apiculatum. The soil is deep and sandy (Mucina and 
Rutherford, 2006).  
The three villages (Cottondale, Islington and Timbavati) experience extremely hot temperatures, with 
most summer days being around 35–40 °C, and with annual summer rainfall for the area varying from 
450 to 600 mm. The winters are cool and dry with an average of 22 °C (Mucina and Rutherford, 
2006). 
Maritjie and Madras (Figure 3.1.1) are both situated in the Mbombela municipality with Hazyview as 
their closest town.  Maritjie is 11.9 km away from Hazyview town, while Madras is 13.5 km away. 
Mbombela municipality has a total population of 588 794, of which 6 635 are shared with Madras and 
8 657 shared with Maritjie (Stats SA, 2011).  
Maritjie and Madras are located within the savannah biome, with Pretoriuskop Sour Bushveld as the 
main vegetation type, which is mainly a highland with open tree savannah. It is dominated by 
Terminalia sericea and Dichrostachys cineria, with relatively few low shrubs, and a dense grass layer 
(Mucina and Rutherford, 2006). The soil is reddish brown, sandy loam.  The climate of Maritjie and 
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Madras is characterized by hot rainy summers with dry winters. Temperatures can reach 38 °C, with a 
minimum of 5 °C. 
Pienaar (Daantjie) and Kanyamazane are situated in Mbombela municipality with Nelspruit as their 
closest town and city. Pienaar (Daantjie) is 29.3 km away from Nelspruit city, while Kanyamazane is 
25.9 km away. Pienaar (Daantjie) has population of 39 998 and Kanyamazane has population of 34 
593 (Stats SA, 2011). 
Emjindini is a village demarcated in Umjindi Local Municipality.  Emjindini is 41.3 km away from 
Nelspruit City. Umjindi Local Municipality has total population of 69 577 (Stats SA, 2011). Emjindini 
has 33 241 residents (Stats SA, 2011). 
Emjindini is one of the rural villages that are maintained by subsistance farming and livestock farming 
without economic base (City of Mbombela IDP, 2019-2020). 
Both Pienaar (Daantjie), Kanyamazane and Emjindini are within the savannah biome with 
Pretoriouskop Sour Bushveld and Legogote Sour Bushveld as main vegetation types. Legogote Sour 
Bushveld characterized by dense woodland including a lot of medium to large shrubs, with Parinari 
curatellifolia and Bauhinia galpinii as dominant plant species. 
Soil in both Pienaar (Daantjie), Kanyamazane and Emjindini is shallow to deep, well drained sand. It 
is an area of infrequent frost with summer rainfall. Temperatures can go as high as 36 °C, with 
minimum of zero °C (Mucina and Rutherford, 2006).  
 
3.3.2. Gert Sibande District 
Villages chosen in Gert Sibande District were Eziphumzini (Thandukukhanya), Richard‘s Bay 
(Thandukukhanya) and Harmony Park (Figure 3.1.1). The three villages have the majority of the 
people speaking Siswati as their mother tongue.  All three villages are located within the Mkhondo 
Local Municipality with Mkhondo as their closest town. Eziphunzini is 5 km away from Mkhondo 
town, while Harmony Park is 1.4 km away from town and Richard‘s Bay being approximately 10 km 
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away from town. Total population of Mkhondo Local Municipality is 171 982 with Eziphumzini and 
Richard‘s ay sharing together a total 12 321 individuals drawn from the main municipality stats while 
Harmony Park shares 9 395 of the total municipality population (Stats SA, 2011). 
The Voortrekkers established Mkhondo town in 1884, on the farms Asloop and Geluk. The town was 
formerly known as Piet Retief. ―It was named after the Voortrekker front-runner Piet Retief. The 
residents, in 1886, declared Mkhondo to be their own state, and named it Klein Vrystaat (Little Free 
State)‖ (Mkhondo Local Municipality IDP, 2017-2021). The state existed only for five years and in 
1891 it was absorbed into the then Zuid-Afrikaanse Republiek.  
Mkhondo is located within the savannah biome. The vegetation of Mkhondo area is dominated by 
manmade forests of pines and eucalypts, with patches of grass layers. The soil is loamy. The area is 
characterized by heavy summer rainfall (Mkhondo Local Municipality IDP, 2017–2021).  
 
3.4. KwaZulu-Natal Province 
KwaZulu-Natal is positioned in the south eastern side of South Africa (Figure 3.1.1) with its eastern 
borders extending to Indian Ocean while a small part of the border towards the north-east is shared 
with that of Eswatini (Swaziland). Out of 208 research participants recruited, 32 participants were 
recruited from KwaZulu Natal.  Research participants were from two districts (out of eleven), 
Zululand and Ugu, and two study sites as indicated by white dots in Figure 3.1.1.  
 
3.4.1. Zululand District 
Villages chosen in the Zululand District were Deckville, Itshelejuba and Ncotshane A, (Figure 3.1.1). 
All three villages (Deckville, Itshelejuba and Ncotshane A) have the majority of the people speaking 
IsiZulu as their mother tongue. All these villages are situated in Uphongolo Local Municipality with 
Pongola as their closest town. Deckville is approximately 18 km away from Pongola town while 
Itshelejuba is 21.4 km away with Ncotshane A being 6.4 km away. Uphongolo Local Municipality is 
situated within the northern area of Zululand. The municipality is a gateway to Swaziland and 
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Mozambique via the Golela and Onverwacht border gates (Uphongolo local municipality final IDP, 
2017/18–2022).  
The municipality is surrounded by exceptional natural scenic beauty, with dams and rivers. 
Uphongolo municipality is the only place in South Africa where they host a tiger fishing tournament 
(Uphongolo local municipality final IDP, 2017/18–2022). The total population of Uphongolo 
Municipality is 127 238 with Deckville sharing approximately 900 individiuals while Itshelejuba 
shares 1 200 individuals and Ncotshane A sharing 3 257 of the total municipality population 
respectively (Stats SA, 2011). 
The main vegetation types (of Deckville, Itshelejuba and Ncotshane A) are Granite Lowveld and 
Delagoa Lowveld, which falls under the savannah biome. Delagoa Lowveld is characterised by a 
dense tall shrub layer, with Senegalia welwitschii as a dominant species and a dense herbaceous layer 
forming thickets. Granite Lowveld is characterized by tall shrubs forming a moderately dense low 
woodland with Terminalia sericea, Combretum zeyheri, S. birrea and Combretum apiculatum as 
dominant species (Mucina and Rutherford, 2006). The soil is deep and sandy. The area is frost free 
with summer rainfall and a dry winter (Mucina and Rutherford, 2006).  
 
3.4.2. Ugu District 
Villages chosen in Ugu District were Amandawe and Dududu (Figure 3.1.1). Amandawe and Dududu 
have the majority of the people speaking IsiZulu as their mother tongue. Both Amandawe and Dududu 
are located in the Umdoni Municipality with Scottburgh as their nearest town. Amandawe is situated 
7.3 km away from Scottburgh town, while Dududu is 26.5 km away. Amandawe is a word meaning 
'river flowing from the hills to the valleys' in IsiZulu (Mhlongo, 2019). The total population of the 
Umdoni Municipality is 78 875 (Stats SA, 2011). Amandawe has a population of 11 343 and Dududu 
5 642 (Census, 2011). 
The biome of Amandawe and Dududu is savannah with KwaZulu-Natal Hinterland Thornveld and 
Eastern Valley Bushveld as main vegetation types. KwaZulu-Natal Hinterland Thornveld is open 
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thornveld dominated by Vachellia species (V. natalitia and V. nilotica) on rolling grasslands found on 
upper margins of river valleys. Eastern Valley Bushveld is a semideciduous savanna woodland mixed 
with succulent thickets that are dominated by species of Euphorbia and Aloe (Mucina and Rutherford, 
2006). The area receives high rainfall in summer, with some rain in winter (Mucina and Rutherford, 
2006). 
 
3.5. North West Province 
As shown in Figure 3.1.1, the North West Province occupies the north-western part of South Africa, 
sharing international borders with Botswana in the north and fringed by the Kalahari Desert in the 
west (Municipalities.co.za). The Vaal River forms the southern border of the province. The 
Magaliesberg mountain range stretches from Pretoria to Rustenburg and is a prominent feature of the 
province.  
Out of the 208 participants, 32 were recruited from the North West Province. Research participants 
were recruited from two districts (Ngaka Modiri Molema and Bojanala) out of four (Figure 3.1.1).  
 
3.5.1. Ngaka Modiri Molema District  
The Ngaka Modiri Molema District is named after Dr Silas Modiri Molema. He was a national 
secretory of the African National Congress in 1949 and a medical practitioner. The district is known 
for the Anglo-Boer war sites (Ngaka Modiri Molema district profile, COGTA 2020).  
Dinokana is the only village chosen in Ngaka Modiri Molema District (Figure 3.1.1). Dinokana 
village has the majority of people speaking Setswana as their mother tongue.  
Dinokana is located in Ramotshere Moiloa Local Municipality (one of the five municipalities forming 
the Ngaka Modiri Molema District), with Zeerust as nearest town. Dinokana is 29 km away from 
Zeerust town. Ramotshere Moiloa has a total of 150 713 residents of which 26409 comes from 
Dinokana village (Stats SA, 2011). The municipality was named after a local chief of the Bahurutshe 
boo Moiloa, Kgosi Abram Ramotshere Pogiso Moiloa. The dominant economic activities within 
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Ramotshere Moiloa municipal area are crop and livestock farming, including small mineral mines 
(Ramotshere IDP, 2019/20). The village got its name from the river Dinokana, meaning ―a place of 
little streams‖.  
The main vegetation types of Dinokana are the Zeerust Thornveld and Dwarsberg-Swartruggens 
Mountain Bushveld which falls under the savanna biome. The Zeerust Thornveld vegetation is 
deciduous, open to dense undersized thorny woodland, dominated by Vachellia and Senegalia species 
with a deep grassy layer (Mucina and Rutherford, 2006). Dominant tree species are Senegalia burkei 
and Vachellia nilotica.  Dwarsberg-Swartruggens Mountain Bushveld occurs in rocky low to medium 
hills and ridges with variable vegetation structure depending on the slope, exposure, aspect and local 
habitat, and often has a dense grass layer. Some of the important taxa in Swartruggens Mountain 
Bushveld are Peltophorum africanum and Ziziphus mucronata. The altitude ranges from 1000 to 1500 
m. Maximum temparatures can reach 35.5 °C with the lowest of 0 °C. The soil is deep red well-
drained sand (Mucina and Rutherford, 2006). 
 
3.5.2. Bojanala Platinum District 
Villages chosen in Bojanala Platinum District were Pella, Moruleng, Lerome and Majakaneng (Figure 
3.1.1). The majority of the people from the four villages speak Setswana as their mother tongue.  
 
Pella, Moruleng and Lerome villages are located within Moses Kotane Local Municipality, with 
Rustenburg as the nearest city. Pella village is 98 km away from Rustenburg, Moruleng 75 km and 
Lerome 53 km. The municipality is named in remembrance of Moses Kotane, who was General 
Secretary of the Communist Party of South Africa and Treasurer General of the African National 
Congress for several years (Stats SA, 2011). Total population of Moses Kotane municipality is 242 
554 (Stats SA, 2011). Pella has 9 223 inhabitants, Moruleng village has a population of 11 220, while 




The main vegetation types of Pella, Moruleng and Lerome villages are Dwaalboom Thornveld and 
Pilanesberg Mountainbushveld which falls under savannah biome. Dwaalboom Thornveld is 
characterized by scattered, deciduous microphyllous trees and shrubs with a few broad-leaved tree 
species and an herbaceous layer dominated by grass. Senegalia tortilis and Vachellia nilotica are the 
dominant tree species. Pilanesberg Mountain Bushveld is a broad-leaved deciduous bushveld with a 
grass layer on mountains slopes. Soils are shallow, rocky lithosols on the mountains and deep well-
drained soils in the valley floors. The area has summer rainfall and very dry winters with maximum 
temperature of 36.7 °C and mimimum of -2.2 °C (Mucina and Rutherford, 2006).  
 
Majakaneng village is demarcated within the Madibeng Local Municipality. The closest town is Brits 
and it is 24 km away. Total population of Madibeng is 477 381 and 22 683 are shared with 
Majakaneng (Stats SA, 2011). The municipality is situated amongst the Magaliesberg and the 
Witwatersrand mountain ranges. The municipality name means ―the place of water‖ and it is derived 
from the area‘s natural resources that symbolise the area‘s natural beauty, which embraces the 
Hartbeespoort, Rooikoppies, Vaalkop and Klipvoor Dams (Stats SA, 2011). 
 
Majakaneng is within the savannah biome, with Marikana Thornveld and Norite Koppies Bushveld as 
main vegetation types. Marikana Thornveld is open Vachellia karoo woodland that occurs in valleys 
and slightly undulating steppes. Norite Koppies Bushveld is a low, semi open to closed woodland that 
consists of dense shrubs and trees with a very sparse understorey on shallow soils. Some of the 
important taxa in these areas are S. birrea and Combretum molle. The soil is deep and well drained. 
The area has frost in winter, with highest temperatures reaching 35 °C and a minimum of 3.3 °C 







In the following pages, full details of all the research participants are provided. This includes the 
abbreviations that are used for them in the ethnobotanical results, their names, hometowns or villages 
and an indication of the origin of their indigenous knowledge.  
For the majority of the participants, portrait photos are also presented as a gesture to acknowledge 
their contributions to the study. Experience showed that such detailed acknowledgement may 
contribute to a sense of pride amongst participants, that seemingly unimportant indigenous knowledge 
about everyday products and processes is important and respected by academics. It may hopefully 
also inspire the younger generation and encourage them to learn more about our cultural heritage.    
  
 
Table 3.6.1. Research participants of the ethnobotanical survey in the Thohoyanḓou area. 
Participant 
number 
Name  Date of birth  Village  Origin of knowledge 
P1 Hlongwane Cathrine 1987/06/04 Matshena  Home 
P2 Hlongwane Tambudzani 1992/09/25 Matshena Home 
P3 Khoza Donald 1994/09/24 Mashamba School 
P4 Luambo Thorosia 1947/06/06 Matshena Parents 
P5 Makhuvhela Mavis 1976 Mashamba Mother 
P6 Maselesele Maria 1996/11/07 Matshena Home 
P7 Mashamba Thonifho (Prince) 1998/06/15 Mashamba Home 
P8 Mathoma Phindulo 1999/2/03 Matshena Home 
P9 Ndou Esther 1995/07/02 Matshena Parents 
P10 Ndou Lucy 1987/09/06 Matshena Parent 
P11 Ndou Sofie 1958/10/03 Matshena Home 
P12 Ndou Tshipuliso Julia 1968/15/01 Matshena Parents 
P13 Tshaisa Phaswane Maria 1953 Mashamba Parents 
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P14 Rasengani Alidzilwi 1935/01/02 Mashamba Parents 
P15 Singo Dovhani Salphina 1948 Matshena Grandmother 








Table 3.6.2. Research participants of the ethnobotanical survey in the Malamulele area. 
Participant 
number 
Name Date of birth Community 
/Village 
Origin of knowledge 
P17 Chauke Anikie 1958 Ka-Shigalo Home 
P18 Chauke Clara Mamaila 1962/06/04 Ka-Mhinga Home 
P19 Chauke Elisa 1968 Ka-Mhinga Home 
P20 Chauke Mpfuxeko 2000 Ka-Mhinga Home 
P21 Chauke Selinah Not recorded Ka-Mhinga Home 
P22 Khoza George 1943 Ka-Mhinga Home 
P23 Makhuvele Twilight 2004/08/31 Ka-Shiigalo Home 
P24 Makuleke Andziso 2003/03/13 Ka-Shigalo Home 
P25 Maluleke Nhlengani Tomas 1947 Ka-Mhinga Home 
P26 Maluleke Shirley 1997 Ka-Mhinga Home 
P27 Manganyi Tsatsawani Marry 1947 Ka-Shigalo Home 
P28 Maswanganyi Lucy Mihlava 1947 Ha-Mhinga Home 
P29 Novela Norman Nhlengani 1953/03/18 Ka-Mhinga Home 
P30 Nyambe Jabulani 1985 Ka-Mhinga Friends 
P31 Shirhani Gezani Simoni 1948/09/20 Ka-Mhinga Home 









Table 3.6.3. Research participants of the ethnobotanical survey in the Giyani area.  
Participant 
number 
Name Date of birth Community/ 
Village 
Origin of knowledge 
P33 Baloyi Khayizeni Jackson 1944/04/04 Ka-Xikukwani Home 
P34 Baloyi Monica 2002/12/18 Ka-Xikukwani Home 
P35 Chauke Jenet 1954 Ka-Xikukwani Home 
P36 Hlungwani Hitekani 1995/05/31 Ka-Mavalani  When drinking beer 
P37 Hlunwani Mijaji 1940 Ka-Mavalani Home 
P38 Hlungwani Girly Tinyiku 1959 Ka-Mavalani Home 
P39 Khumbuza Themba 2001 Ka-Xikukwani Home 
P40 Kubayi Tintswalo Elisa 1954/05/05 Ka-Mavalani Home 
P41 Kwinika Senzeni 1978/01/07 Ka-Xikukwani Home 
P42 Mathebula Bongi 1982/09/15 Ka-Xikukwani Home 
P43 Mchavi Ndaheni 1961 Ka-Xikukwani Home 
P44 Mlambo Tintswalo Meltah 1976/08/14 Ka-Mavalani Home 
P45 Nghalani Gloria 1963 Ka-Xikukwani Home 
P46 Nghalanz Wilgen 1999/06/13 Ka-Xikukwani Home 
P47 Ngobeni Olfie 1987/04/07 Ka-Mavalani Home 









Table 3.6.4. Research participants of the ethnobotanical survey in the Phalaborwa area. 
Participant 
number 




P49 Chauke Themba 1999/12/07 Lulekani Home 
P50 Chauke Tshepo 1983/15/08 Lulekani Friends 
P51 Kubayi Khanyisa 1996/12/22 Lulekani Home 
P52 Mahomane Maruping 1985/08/20 Benfarm Home 
P53 Malatji Mapula Rosina 1945/09/28 Mashishimale Home 
P54 Mathebula Absolome 1950 Lulekani Home 
P55 Mathebula Alinah 1953/10/11 Lulekani Parents 
P56 Monyela Kabelo 1994/09/04 Benfarm Home 
P57 Mzimba Tracy 1990/02/28 Lulekani Parents 
P58 Ndlovu Amelia 1983/05/03 Lulekani Home 
P59 Ngoveni Wendy 1990/03/28 Lulekani Home 
P60 Nkoane Josephine 1948/01/10 Mashishimale Parents 
P61 Stephelina Philosa 1954/02/22 Mashishimale Parents 
P62 Alpheus Philusa 1939 Mashishimale Home 
P63 Simango Goodness 1988/08/02 Lulekani Home 









Table 3.6.5 Research participants of the ethnobotanical survey in the Jane Furse area. 
Participant 
number 




Origin of  
knowledge 
P65 Leshilo Regina Mokgohloe 1975/11/02 Ga Masemola  Parents 
P66 Letageng Gabriel 1973/11/17 Phokoane Home 
P67 Letageng Phillip 1974/10/05 Phokoane Home 
P68 Mahlako Ramaila Ramogohlo 1983/08/15 Ga Masemola  Parents 
P69 Masemola Mampho Olga 1965/08/10 Ga Masemola  Home 
P70 Mokalapa Bestina Matshee 1974/08/04 Ga Masemola  Parents 
P71 Mokalapa Mathantse Alphinah 1984/04/04 Ga Masemola  Parents 
P72 Mokgolwe Cairo Nchabeleng 1975/04/08 Ga Masemola  Home 
P73 Mokoena Vincent 1968/12/27 Jane furse Elders 
P74 Mongatane Reginah Sefoka 1975/01/25 Ga Masemola  Parents 
P75 Moretsele Matshelane Samuel  1954/09/25 Jane Furse K. Magonna  
(friend) 
P76 Mosoane Butji Florah 1974/08/30 Ga Masemola  Parents 
P77 Nchabeleng Mathabathe Constance 1974/12/27 Ga Masemola Parents 
P78 Nchabeleng Tshegofatso 2003/07/05 Ga Masemola  Home 
P79 Ramaila Matabane 1963/06/26 Ga Masemola  Parents 









Table 3.6.6. Research participants of the ethnobotanical survey in the Bushbuckridge area. 
Participant 
number 
Name Date of birth Community/ 
village 
Origin of knowledge 
P81 Mabunda Karlota Not recorded Islington  Not recorded 
P82 Malope Yvette Not recorded Timbavati  Home 
P83 Mathebula Nyikiwe 1995/07/18 Islington Grandmother 
P84 Mathebula Rackson 1971/01/10 Islington Home 
P85 Mbiza Fanafuthi 1999/11/16 Islington  Home 
P86 Mindlovu Albert  1979/11/18 Islington  Home 
P87 Mnisi Paulette 1994/02/18 Timbavati  Home 
P88 Mongwe German 1980/01/01 Islington  Not recorded 
P89 Ndlovu Ralph 1995/08/16 Cottondale 
Acornhoek 
Home and Friends 
P90 Ndlovu Victor 1993/10/11 Cottondale 
Acornhoek  
Home 
P91 Ngomana Anastachia 1940/04/26 Cottondale 
Acornhoek  
Home 
P92 Ngoveni Blessing 1988/09/13 Cottondale 
Acornhoek 
Home 
P93 Ngoveni Elphas 1940/12/11 Cottondale 
Acornhoek  
Home 
P94 Ngobeni Leonard 1999/11/23 Cottondale 
Acornhoek  
Home 
P95 Shivambu Elinah Not recorded Cottondale 
Acornhoek 
Home 











Table 3.6.7. Research participants of the ethnobotanical survey in the Hazyview area. 
Participant 
number 
Name Date of birth Cummunity/ 
village 
Origin of knowledge 
P97 Khumalo Hellen 1964/08/20 Maritje  Parents 
P98 Khumalo Innocentia 1995/10/09 Maritjie  Grandparents 
P99 Machabe Josephine 1978/02/17 Madras  Home 
P100 Mashaba Lonica 1955 Maritjie Own info 
P101 Mashego Fumani 1992/12/03 Maritjie  Home 
P102 Mdluli Florah 1951/01/01 Madras Own info 
P103 Mgibe Thembeni Nohlahla 1977/09/08 Madras Home 
P104 Mkansi Ntombizodwa 1975/07/12 Madras Grandmother 
P105 Mkhonto Idah 1933 Maritjie Home 
P106 Mkhwanazi James 2002/03/04 Maritjie Home 
P107 Mpangane Nicolas 1964/10/29 Madras Home 
P108 Ndlovu Ephraim 1960/10/15 Maritjie Own info 
P109 Shakwane Edwin 1955/07/27 Madras Grandmother 
P110 Shakwane Gladys 1933 Madras Own info 
P111 Sibiya Lyza 1943 Madras  Own info 










Table 3.6.8. Research participants of the ethnobotanical survey in the Nelspruit area. 
Participant 
number 
Name Date of birth Community/ 
village 
Origin of  
knowledge 
P113 Masinga Luccinda 1997/10/11 Kanyamazane School 
P114 Manyathi Sthembiso Not recorded Kanyamazane Friend 
P115 Mbebe Happiness 1998/04/25 Pienaar Daantjie Home 
P116 Mboweni Lungile Pretty 07/27 Kanyamazane Internet 
P117 Mkhabela Lindiwe 1971/06/27 Pienaar Daantjie Home 
P118 Mokoena Maria 1954/07 Mjindini  Home 
P119 Mzanywa Yondela 1995/11/09 Kanyamazane  Grandmother 
P120 Ndebele Thalente 1998/01/25 Kanyamazane  Friend 
P121 Nkosi Annah Grace 1958/01/22 Mjindini  Home 
P122 Nkosi Thoko Elizabeth 1959/03/21 Mjindini  Neighbours 
P123 Nkosi Lwazi 1997/09/13 Pienaar Daantjie Home 
P124 Hlophe Thando Sizwatinkosi 1996/08/22 Mjindini Home 
P125 Silindza Martha Not recorded Pienaar Daantjie Not recorded 
P126 Swela Sarah 1951/11/21 Pienaar Daantjie  Home 
P127 Swela Ester 1953 Pienaar Daantjie  Home 










Table 3.6.9. Research participants of the ethnobotanical survey in the Mkhondo area. 
Participant 
number 




P129 Dladla Not recorded Eziphunzini Not recorded 
P130 Dlamini Portia 1975/08/26 Harmony park Home 
P131 Dube Not recorded Harmony park Not recorded 
P132 Fakude Not recorded Harmony park Not recorded 
P133 Madikizela Mxolisi Not recorded Eziphunzini Not recorded 
P134 Masuku Sphesihle Not recorded Eziphunzini Not recorded 
P135 Mavikele Vusimuzi Not recorded Eziphunzini Not recorded 
P136 Mam Mavimbela Not recorded Eziphunzini Not recorded 
P137 Mam Mavuso Not recorded Eziphunzini Not recorded 
P138 Mopane Dineo Not recorded Eziphunzini Not recorded 
P139 Mthembu Sam 1988 Richard‘s bay Not recorded 
P140 Ngema Okuhle Not recorded Eziphunzini Not recorded 
P141 Nxumalo Sarashea Nondumiso Not recorded Harmony park Not recorded 
P142 Shabangu Dudu Not recorded Eziphunzini Not recorded 
P143 Thabethe Arthur  1993 Harmony park Not recorded 
P144 Yeni Sbusile Not recorded Harmony park Not recorded 
 
Table 3.6.10. Research participants of the ethnobotanical survey in the Pongola area. 
Participant 
number 




P145 Buthelezi Thobani 1990 Ncotshane A Not recorded 
P146 Dlamini Bongani 1995 Itshelejuba Not recorded 
P147 Dlamini Mandla 1977 Itshelejuba Not recorded 
P148 Gumbi NN 1992 Deckville Not recorded 
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P149 Hlatshwayo Hlobisile 1982 Itshelejuba Not recorded 
P150 Mathe Bonisiwe 1978 Itshelejuba Not recorded 
P151 Mathe LE 1950 Ncotshane Not recorded 
P152 Mchunu Ntobeko 1996 Deckville Not recorded 
P153 Mkhonzana Mthobisi 1990 Itshelejuba Not recorded 
P154 Njangase Siyabonga Not recorded Deckville Not recorded 
P155 Njangase Z Not recorded Deckville Not recorded 
P156 Ntshangase Sibonelo 1986 Itshelejuba Not recorded 
P157 Shongwe Not recorded Deckville Not recorded 
P158 Smith Banzi 2000 Deckville Not recorded 
P159 Sphethu Norman 1973 Itshelejuba  Not recorded 
P160 Zulu Kwanda Not recorded Deckville Not recorded 
 
Table 3.6.11. Research participants of the ethnobotanical survey in the Scottburgh area. 
Participant 
number 




P161 Chiliza B 1961 Amandawe Not recorded 
P162 Khanyile Aron 1950 Amandawe Not recorded 
P163 Khanyile BH 1957 Amandawe Not recorded 
P164 Khanyile Slindile 1989 Amandawe Not recorded 
P165 Langa Mngadi 1952 Dududu Not recorded 
P166 Magoso Lembede 1954 Dududu Not recorded 
P167 Miss Magoso 1974 Dududu Not recorded 
P168 Msomi Snelisiwe 1996 Amandawe Not recorded 
P169 Msomi Thobeka 1999 Amandawe Not recorded 
P170 Ncasana 1981 Dududu Not recorded 
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P171 Ncgobo Jese Not recorded Dududu Not recorded 
P172 Mr Ncgobo 1939 Amandawe Not recorded 
P173 Mr Ncgobo  1971 Amandawe Not recorded 
P174 Ndikazi Zeft 1969 Amandawe Not recorded 
P175 Phakade Pamela 1998 Amandawe Not recorded 
P176 Xolo Penelope 1965 Amandawe Not recorded 
  
Table: 3.6.12. Research participants of the ethnobotanical survey in the Zeerust area. 
Participant 
number 




P177 Hodiseng Kgadifele 1952 Dinokana Not recorded 
P178 Lobakeng Mmapula 1975 Dinokana Not recorded 
P179 Modise Malebogo 1998 Dinokana Not recorded 
P180 Mokgokgodi Kamokgelo 1999 Dinokana Not recorded 
P181 Molebotsi Tshepang 1989 Dinokana Not recorded 
P182 Mokotama Tebogo 2004 Dinokana Not recorded 
P183 Molefe Mapula 1976 Dinokana Not recorded 
P184 Molefe Thato 2004 Dinokana Not recorded 
P185 Molefe Tshepo Not recorded Dinokana Not recorded 
P186 Molefi Gladys Not recorded Dinokana Not recorded 
P187 Molefi Mawethu 1998 Dinokana Not recorded 
P188 Motoli Pinkie 1958 Dinokana Not recorded 
P189 Motsamai Kebareng 1992 Dinokana Not recorded 
P190 Motsamai Shadrach  1963 Dinokana Not recorded 
P191 Nnyana Sediro 1959 Dinokana Not recorded 
P192 Rapula Sebebe Daniel 1984 Dinokana Not recorded 
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Table 3.6.13. Research participants of the ethnobotanical survey in the Rustenburg area. 
Participant 
number 




P193 Kalaba Mmabini 1950/04/04 Moruleng Not recorded 
P194 Masoko KJ 1963 Pella Not recorded 
P195 Mokati Ipokeng Jane 1965 Pella Not recorded 
P196 Molelekeng Rhoda 1996/04/05 Lerome Not recorded 
P197 Molelekeng Rosina 1957/12/06 Lerome Not recorded 
P198 Montshewa Meleko David 1957 Pella Not recorded 
P199 Motaung Ouma 1965 Pella Not recorded 
P200 Phefo Keamokgetswe 1988/04/06 Moruleng Not recorded 
P201 Rametsi Gabaphiwi 1960 Pella Not recorded 
P202 Rapole Dikeledi 1950/03/22 Moruleng Not recorded 
P203 Thambe Mncedisi Nicolas 1978/03/09 Moruleng Not recorded 
P204 Tsela Johanna 1946 Moruleng Not recorded 
 
Table 3.6.14. Research participants of the ethnobotanical survey in the Brits area. 
Participant 
number 




P205 Dladla Edward 1966/09/18 Majakaneng Friends 
P206 Dladla Velemina 1977/08/08 Majakaneng Home 
P207 Madie Gladys 1962/06/23 Majakaneng Ancestors 





CHAPTER 4: LITERATURE REVIEW 
 
4.1. Introduction 
The large number of available references on the three subspecies of S. birrea is gathered, analysed, 
briefly discussed and reviewed below. This will help to identify gaps and what had been fully studied 
on marula. A comprehensive literature survey is required as a first step towards more focussed 
attempts at developing the marula industry. A detailed bibliography will serve as support for 
commercialization of marula as novel food all over the world. Using three keywords, namely 
―Sclerocarya birrea‖, ―marula‖ and ―Amarula‖, searches were done on several search engines and 
databases (e.g., Science Direct, Scopus and Pubmed). The information was sorted into 28 subtopics.  
4.2.1. Morphology 
Marula is a deciduous tree with an average height of 7 to 18 m (Figure 4.1). It is single stemmed with 
a round, dense crown (Shackleton et al., 2002a; Ngorima, 2006; Fotio et al., 2009; Salome et al., 
2011; Murye, 2017). It has a grey bark with roundish to oval shaped flacking disks that are rough 
(Palgrave, 2002; Van Wyk et al., 2009; Fotio et al., 2010; Marokwane, 2015) (Figure 4.1). Leaves are 
pinnate, comprised of opposite 3-7 pairs with a terminal one at the end of branches with dark green 
colour on dorsal side and blueish green on the ventral side, (Harvey and Sonder, 1959–1960; DFSC, 
2003; Mojeremane and Tswenyane, 2004; Petje et al., 2008; Lenfers et al., 2017). It has thick roots 
comprised of a tap root and several lateral roots (Helm, 2011). Flowers are dioicous, but sometimes 
show androdioecy (Leistner (ed), 2000; Ojewole, 2003; Gouwakinou et al., 2011b). Male flowers are 
maroon when undeveloped and turn pink when they are fully developed, open and mature (Mokgolodi 
et al., 2011). Female flowers are slightly larger than male, dominated by bright red colour at early 
developmental stages that turn violet while they open as they fully mature (Kokwaro, 1986). The 
fruits are round to oval yellow drupes with thick leathery exocarp that has spots enclosing a juicy 
white flesh adhering to a stony seed which is trilocular enclosing white oil-rich nuts (Von Teichman, 
1982; Wickens, 1995; Shackleton et al., 2002a; Mojeremane and Tswenyane, 2004; Mariod et al., 




Figure 4.1. Morphological characters of marula (Sclerocarya birrea): A, marula tree (S. birrea subsp. 
caffra) near Rustenburg, North-West Province; B, unripe fruits on branches with leaves; C, trunks of a 
marula tree showing the bark; D, bark regrowth after harvesting; E, a dead tree, the result of 
indiscriminate bark harvesting; F, male inflorescences; G, female inflorescences, ovaries and young 
fruits; H, a display of pounded or powdered bark on the Johannesburg Muthi Market, including 
marula; I, marula bark pieces as they are sold on traditional markets; J, marula bark and other 




According to Kokwaro and Gillet (1980) and Bationo-Kando et al. (2016), the genus Sclerocarya is 
comprised of three subspecies: (1) Sclerocarya birrea subsp. caffra (Sond.) Kokwaro; (2) S. birrea 
subsp. multifoliolata (Engl.) Kokwaro; (3) S. birrea subsp. birrea (A. Rich.) Hochst. The trees of this 
genus are mostly glabrous with hairs (if present) simple and never stellate. Leaves alternate, crowded 
at the end of branches; entire or toothed, imparipinnate and petiolate. Spike-like inflorescence flowers 
are unisexual found in axillary or terminal buds with sepals and petals 3–4(–5). 
The three subspecies differ in the morphology of the leaves. In S. birrea subsp. birrea, the leaflets are 
obtuse at the apex, the lower ones are sessile or with petiolules less than 5 mm long; inflorescences 
are up to 9 cm long (Kokwaro and Gillet, 1980). In S. birrea subsp. multifoliolata, there are (2–5) 29–
37 leaflets per leaf and they are  1–5 cm long, with a rotundate to broadly elliptic shape and entire or 
deeply sinuate-lobed along the margins (Kokwaro and Gillet, 1980). The leaves of S. birrea subsp. 
caffra have 7–13 (–17) leaflets that are 3–9.5 (–11) cm long, acuminate or cuspidate at the apex, and 
the lower ones with petiolules 0–3 cm long (Kokwaro and Gillet, 1980; Retief and Herman, 1997). 
 
4.2.2. Molecular phylogeny 
The Anacardiaceae form part of the order Sapindales (Wannan and Quinn, 1990; Bationo-Kando et 
al., 2016) and has two subfamilies, namely the Anacardioideae and Spondiadoideae. The family 
consists of about 70 genera and 600 species (Aguilar-Ortigoza and Sosa, 2004; Moganedi et al., 2011; 
Mokgolodi et al., 2011). The Plant List (2013) is generally considered to be an accurate account of the 
world‘s flora, despite not being updated since 2015. It provides a list of 77 accepted genera and 701 
accepted species names. Slightly more accurate statistics on the family are provided by the very recent 
World Flora Online project (WFO, 2021).   
Anacardiaceae is mainly comprised of trees, shrubs, and climbers with resin canals and sap. 
Anacardioideae, Spondioideae, Dobineoideae, Julianioideae and Pistaciideae are the tribes of 
Anacardiaceae (Wannan and Quinn, 1990). Four tribes out of five tribes within the family 
Anacardiaceae forms a strong clade known as the bigger subfamily Anacardioideae, the fifth tribe is 
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Spondiadeae and it forms the smaller subfamily Spondiadoideae (Wannan, 2006; Bachelier and 
Endress, 2009). Recent classifications of Anacardiaceae show that the Spondioideae has two unrelated 
clades: namely Spondioideae 1 and Spondioideae 2). The Spondioideae 1 is referred to as the 
Sclerocarya complex, is constituted of a clade that embraces ―Antrocaryon, Choerospondias, 
Cyrtocarpa, Harpephyllum, Lannea, Operculicarya, Pleiogynium, Poupartia, Poupartiopsis, 
Sclerocarya and Tapirira‖. Spondioideae 2 is referred to as the Spondias complex, and it is 




Sclerocarya birrea falls under the family Anacardiaceae of the order Sapindales (Garba et al., 2006; 
Kando et al., 2012; Zhang, 2019), and is part of  the tribe Spondioideae (Bachelier and Endress, 2009) 
because of the presence of gum ducts in the inner bark, and being dioecious, with female trees that 
bears fleshy fruits (Shackleton et al., 2012). The genus Sclerocarya has only one species and three 
subspecies, namely S. birrea subsp. birrea; S. birrea subsp. caffra and S. birrea subsp. multifoliolata. 
Leaves are petiolate, alternate, imparipinnate and congested towards the tips of the twigs (Harvey and 
Sonder, 1859-1860; Kokwaro, 1986). Flowers are pedicellate, simple, unisexual or bisexual and 
arranged in axillary or terminal spike-like inflorescences comprised of a few basal branches. Sepals 
and petals 4–5, imbricate. ―The drupe is obovoid-subglobose with a fleshy mesocarp, a dense bony 
endocarp and a papyraceous brownish testa; the cotyledons are plano-convex‖ (Kokwaro, 1986; 
Excell et al., 1996).  
 
4.2.4. Anatomy 
The ripe fruit of Sclerocarya has a yellow thick exocarp and a juicy-fleshy white mesocarp (Von 
Teichman et al., 1986). The fruit is a drupe with a hard endocarp referred to as a sclerocarp inside the 
fruit. The exocarp is formed from the outer epidemis and ovary wall; it has parenchymaous layers 
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with secretory ducts and progresses after differenciation and lignification of the endocarp (Von 
Teichman and Robertse 1986; Macucule 1995).  
The ovule is suspended at the tip of a huge funicle with a dorsal raphe (Von Teichman, 1988; 
Macucule, 1995). A group of micellar cells and the hypostasis sensu stricto are present. The seed coat 
is made of a raphe, a well-differentiated mug-like hypostanse sensu lato, offcuts of two integuments 
and a layer of cuticle (Von Teichman, 1988).  
The endocarp allows water penetration from the outside into the seeds (Von Teichman et al., 1986). 




Fruits have a high ascorbic acid content which is also found in extracts of the juice, and they also 
contain 33 sesquiterpene hydrocarbons (Eromosele et al., 1991; Hiwilepo van-Hall et al., 2012; 
Viljoen et al., 2008; Hassan, 2010). Ripe fruits are attested to be rich in citric acid and vitamin C 
(Pretorius et al., 1985; Roodt, 1992; Wickens, 1995; Von Koenen, 2001; DFSC, 2003; Borochov-
Neori et al., 2008; Dube et al., 2008; Van Wyk et al., 2009; Bille et al., 2013; Marokwane, 2015; 
Ngemakwe et al., 2017). The fruit pulp and peel are both rich in soluble phenolics (Ndhlala et al., 
2006; Mariod et al., 2008a; Strong, 2010; Hiwilepo-van Hall, 2013), including caffeic, ferulic and p-
coumaric acids (Ndhlala et al., 2006). The fruits are also rich in minerals, including potassium, 
sodium, calcium, magnesium, iron, zinc and manganese (Aganga and Mosase, 2001; Umaru et al., 
2007; Borochov-Neori et al., 2008; Sene et al., 2008; Muhammad et al., 2011; Wairagu et al., 2013; 
Magaia et al., 2013b; Achaglinkame et al., 2019). Viljoen et al. (2008) and Ojewole et al. (2010) 
disclosed the presence of esters and hydrocarbons. The fruit peel contains polyphenolic compounds, 
flavonoids and non-phenolic organic acids (Matemu et al., 2017; Louis et al., 2018; Khoza, 2019). 
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The seeds contain ―oleic acid, myristic acid, stearic acid, amino acids, glutamic acid and arginine‖ 
(Hutchings, 1996; Zharare and Dhlamini, 2000; Ojewole et al., 2010; Mariod and Abdelwahab, 2012; 
Mariod and Abdelwalb, n.d.). The seeds are rich in fatty acids (Leakey, 1999; Magaia and Skog, 
2018) protein (Rijke and Joubert, 1967; Burger et al., 1987; Ogbobe, 1992; Eromosele and Eromosele, 
1993; Macucule, 1995; Hutchings, 1996; Jaenicke and Thiong'o, 2000; Glew et al., 2004; Kleiman et 
al., 2008; Wilson and Downs, 2012;Magaia et al., 2013a; Malebana et al., 2018; Nkosi et al., 2019; 
Achaglinkame et al., 2019), saponins, tocopherols (Kleiman et al., 2008) and flavonoids (Attakpa et 
al., 2016; Attiogbe and Abdul-Razar, 2016). 
The stembark produces 3.5–20.5% tannins (Hutchings, 1996; Mojeremane and Tshwenyane, 2004; 
Dabai et al., 2013; Wurger et al., 2013; Louis et al., 2018; Cadiz-Gurrea et al., 2019), flavonoids and 
alkaloids (Francois et al., 2014; Jiménez-Sánchez et al., 2015; Schulze-Kaysers et al., 2015; Gbaguidi 
et al., 2018). The bark has quinic acid, catechin, epigallocatechin gallate and epicatechin gallate as 
main compounds (Shoko et al., 2018). The gum is also reported to have a high tannin and amino acid 
content (Anderson et al., 1986).  
Polyphenols were found in phytochemically screened leaves (Mariod et al., 2008a). Tannins, 
flavonoids (Agular-Ortigoza and Sosa, 2004; Russo et al., 2018), alkaloids, anthocyanins, and 
saponosides were also found in leaves (Ojewole et al., 2010; Adebayo et al., 2015; Schulze-Kaysers et 
al., 2015). Essential oil was also found in trace amounts in the leaves (Kpoviessi et al., 2001; Salome 
et al., 2011). 
 
4.2.6. Antioxidant 
All plant parts of S. birrea have records indicating positive antioxidant activity (Mariod et al., 2008a; 
Achaglinkame et al., 2019; Mariod and Abdelwalb, n.d.), with fruit having high total antioxidant 
capacity, with the ability to inhibit phospholipid peroxidation, with superoxide anion radical 
scavenging activity (Mdluli and Owusu-Apenten, 2002; Borochov-Neori et al., 2013; Hiwilepo van-
Hall et al., 2014; Lotfy et al., 2015). Due to high oxidant activity in marula juice, marula wine is 
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referred to as a source for natural antioxidants (Hillman et al., 2008; Hiwilepo van- Hall et al., 2013; 
Hiwilepo-van Hall, 2013). The seed oil exhibited a high oxidative stability (Mariod et al., 2014), 
which helps protect the oil against oxidation (Mariod et al., 2006; Mariod et al., 2008b; Welford et al., 
2008). Stem bark of S. birrea also have antioxidants (Moyo et al., 2010; Ngueguim et al., 2016; 
Nndwammbi et al., 2018). Methanolic root extracts are rich in phenolics (Armerantano, 2015).  
 
4.2.7. Anti-inflammatory 
Sclerocarya birrea is used traditionally as a remedy to treat inflammation (Ojewole, 2002; Fotio et al., 
2010; Adebayo et al., 2015; Mariod and Abdelwalb, n.d.) and its anti-inflammatory activity was 
studied by Fotio et al. (2009) and Moyo et al. (2011). 
 
4.2.8. Anti-bacterial 
Sclerocarya birrea has some records of positive antibacterial activity (Fotio et al., 2010; Naidoo, 
2013; Kabongo-Kakoya et al., 2016) with extracts obtained from the bark and leaves (Belemtougri et 
al., 2006; Nciki et al., 2013; Tabit et al., 2016; Lediga et al., 2018; Nndwammbi et al., 2018; Nyoni et 
al., 2019). The seed oil also displayed antimicrobial activity against bacteria (Mariod et al., 2010). 
 
4.2.9. Toxicity 
High doses of leaf extract induce toxicity in mice, so it is considered slightly toxic and dose 
dependent (Beletougri et al., 2006). Most of the hydroethanolic extratcs and and decoctions of the 
stem bark were either ―safe or very safe on human Vero kidney and liver HepG2 cells‖ (Fouche et al., 
2009). At a high dosage, S. birrea stem bark aqeous extract displays hepatotoxic activity in the 
alcohol carbon tetrachloride activity test (Garba et al., 2006). Hassan et al. (2011) testified that marula 
fruit juice has lower than standard toxicity levels for hydrocyanic acid, nitrate, oxalate, and phytate. 
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Komane et al. (2015) explicates that marula seed oil is non-irritant. Fruit peels of marula can be 
moderately toxic at high doses of 3 000 and 4 000 mg/kg body weight, as reported by Muhammad et 
al. (2004). The tree does not contain any poisonous substances and is not toxic (Zunckel, 2007). 
 
4.2.10. History and naming 
The correct scientific name of the species is Sclerocarya birrea (A. Rich.) Hochst. [commonly known 
as marula, moroela, moroelaboom, morula, um‘ganu] (Smith, 1966; Kokwaro and Gillet, 1980; 
Arnold et al., 2002; Kristen and Lykke, 2003; Palgrave, 2007; Van Wyk et al., 2009; Miller, 2010; 
Moyo et al., 2011; Koekemoer et al., 2014). ―The genus name Sclerocarya is derived from the Greek 
word ‗skleros‘, which means hard, and ‗karyon‘, meaning a nut, refering to the hard sclerocarp of the 
fruit‖ (Petje et al., 2004). The specific epithet birrea refers to birr, the common name for the tree that 
is used in Senegal (pza.sanbi.org › sclerocarya-birrea). 
The history of the marula tree goes back thousands of years, with evidence found by archaeologists 
showing that the marula tree had been a source of nutrition 10 000 years BC (Weinert et al., 1990; 
Nwonwu, 2006). Endocarp material from Zimbabwe, dated to 150 000 years before the present, 
showed that marula has been used in the area during the emergence of Homo sapiens (Hall, 2002a; 
Phytotrade Africa, n.d.). There are other materials from Bulawayo, Zimbabwe, dated to 9000 - 11 000 
years before present, which show the earliest ordered usage of the marula. Tools used specifically for 
extraction of marula seeds from the endocarps were developed at a later stage. Approximately 1000-
year-old endocarp fragments were also found in southern and western Africa, confirming the use of 
tools to extract seeds, probably as a source of oil. Seeds extracting utensils had been found in 
numerous archaeological sites within South Africa, indicating that the seeds were originally an 
important food item and that marula wine-making from the fruits started relatively recently, after the 
advance of pot-making (Hall, 2002a). The strength of the ―Morula culture‖ of Ba-Phalaborwa has led 
to suggestions that marula wine-making skills and the usage of marula trees date back to time 




4.2.11. Fossil record 
The Anacardiaceae is of Gondwanan origin; with the order Sapindales dating back from 85 to 65 




The marula tree is usually found in the savannah and grassland areas (Palgrave, 2007; Wynberg and 
Laird, 2007; Muok et al., 2009; Orwa et al., 2009; Murye, 2017). It is  a drought-resistant deciduous 
tree that is well adapted to dry weather conditions (Wickens, 1995; Den Adel, 2010; Shackleton et al., 
2012; Niang et al., 2014; Gechemba, 2018) but is sensitive to frost (Petje, 2008). It is commonly 
found in Africa, from West Africa to Ethiopia in the north down to southern part of the continent 
(Garba et al., 2006).  ―Sclerocarya birrea subsp. caffra is the most abundant subspecies and occurs in 
east tropical Africa (Kenya, Tanzania), south tropical Africa (Angola, Malawi, Mozambique, Zambia 
and Zimbabwe), Madagascar, and southern Africa (Botswana, Namibia, South Africa and Swaziland) 
including Madagascar (Von Teichman, 1982; Moganedi et al., 2011; Dube et al., 2012; Gechemba, 
2018). Sclerocarya birrea subsp. multifoliolata (Engl.) Kokwaro occurs in deciduous savannahs of 
Tanzania. This subspecies grows in different types of soil but flourishes mostly in sandy loam soil and 
is found from sea level to 1800 m with an annual rainfall of 200–1500 mm (Mojeremane and 
Tswenyane, 2004; Mokgolodi et al., 2011; Dube et al., 2012).  
 
4.2.13. Role in ecosystem 
Marula trees dominate the ecological communities where it grows and serves as a source of shade for 
animals and humans and as a host for a variety of edible caterpillars, larvae and parasitic mistletoes 
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that produce wood roses sold in curio markets (Shackleton et al., 2012; Gechemba 2018). Millet and 
corn can be intercropped with marula trees, which helps in the propagation of micro-organisms 
(fungi) in the soil, resulting in improves growth of marula, particularly in soil with a low phosphorous 
and low moisture content (Muok et al., 2009). The tree increases concentrations of vital elements (e.g. 
nitrogen (N), phosphorus (P), potassium (K)) in the soil (Muvengwi et al., 2015). Sclerocarya birrea 
seeds are eaten by Meyer‘s parrots (Boyes and Perin, 2009). Cattle consume marula fruits and the 
seeds that have passed through cattle digestive system have micro-organisms that produce xylanase 
enzymes that are used in food and industrial applications (Chivero et al., 2001). Elephants feed on 
marula trees (Gadd, 2002; Helm et al., 2009; Helm and Witkowski, 2011c; Smith et al., 2012), and 
they may get intoxicated after eating the fruits (Morris et al., 2006). Kudus browse on marula plants in 
the Kruger National Park (Palgrave, 2007; Makhado et al., 2016). There is a commensalism 
relationship between wild African Drosophila melanogaster fruit flies and S. birrea fruits 
(Mansourian et al., 2018). Some microorganisms found in marula fruits and wine are Aureobasidium 
pullulans, Geotrichum capitatum and Trichosporon brassocaie (Okagbue and Siwela, 2002).  
 
4.2.14. Mode of pollination 
Marula is a dioecious species. Although the flowers are usually of one sex only, there is sometimes an 
androdioecy tendency (DFSC, 2003), with a co-occurence of male and hermaphroditic flowers. 
Flowering of S. birrea takes place during the dry season (from August to October) when the trees are 
apparently dormant. The main pollinators of marula trees are honeybees, with flies and wasps as 
secondary pollinators (Gouwakinnou et al., 2011b). 
 
4.2.15. Phenotypic and genetic variation 
Phenotypic diversity studies using morphological traits have revealed extensive differences in 
development and characteristics of S. birrea fruits (Muok et al., 2007; Dlamini, 2011). High 
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morphological variation within and among S. birrea populations occur in Kenya (Muok et al., 2007). 
The molecular technique used to study the genetic diversity in S. birrea was the Random 
Amplification Polymorphic DNA technique and mean diversity estimates had shown the existence of 
genetic variability among populations (Abdelkheir et al., 2011). The relationships between various 
characteristics such as fruit pulp, juice mass, endocarps and seed mass are used to find ways of 
developing new cultivars (Holzhausen, 1993; Leakey et al., 2005). The highest correlations were 
found between fruit mass and pulp mass in South African and Namibian trees, signifying that size can 
be good for prediction of fruit pulp production (Leakey et al., 2005). Genetic variety offers a 
reasonable basis for the marked phenotypic variation detected in marula. Considerable genetic 
diversity is therefore available for artificial selection in the future to develop marula trees with 
superior traits (Moganedi et al., 2011). 
 
4.2.16. Management and genetic resources 
The sustainability of marula is endangered by land clearing for agricultural purposes, overgrazing and 
overexploitation for medicinal and other uses (Machani et al., 2017). There are two main methods to 
conserve plant genetic resources, namely in situ and ex situ conservation. Conservation of S. birrea 
genetic resources can occur in situ, ex situ, or in a combination of the two (Gechemba, 2008). 
Domestication is another better way to overcome marula overexploitation (Wynberg et al., 2002; 
Gerhardt and Nemarundwe, 2006; Cheikhyoussef and Embashu, 2013; Wade et al., 2018). The 
exploitation of S. birrea resources such as bark and firewood should be supervised to avoid bad 
effects that may minimise fruit availability for regeneration (Emmanuel et al., 2005). Seed banks are 
another way of conservation of S. birrea (Helm et al., 2011a). The combination of herbivory and fire 
is significant in determining the tree grass ratio in savannas where marula grows (Jacobs and Biggs, 
2000; Helm et al., 2011b). Marula trees are not only protected by law but also by traditional taboos 
and restrictions in some villages (Mabogo, 1990; Ngorima, 2006; Ngwenya, 2015). In South Africa 
and Namibia, marula is simultaneously regulated by both state and regional governments as a ―non-
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timber forest product‖ (Wynberg and Laird, 2007).  Semenya and Maroyi (2019) points out that in 
South Africa, exploitation of marula without permit is prohibited. S. birrea field gene banks have a 
diverse gene pool, which is of great value in conservation of S. birrea (Machani et al., 2017). There 
are indications that pruning and fruit thinning are useful methods to improve the shape and quality of 
fruits (Moatshe et al., 2011).  
 
4.2.17. Growth rates 
Newly germinated saplings may grow up to approximately 70 cm in one year, and start flowering four 
years after germination (Shackleton et al., 2002a; Shackleton et al., 2012). A tree with a diameter of 
15 cm produces a mean annual growth ring width of 3.5 mm per year while one with a diameter of 30 
cm produces year rings of up to 2.5 mm per year (Shackleton et al., 2002a; Shackleton, 2002b). 
Grafted trees with thicker shoots than their stocks have high fruit yields (Mng‘omba et al., 2012). 
Spraying benzyladenine on young fruits increases the mineral content of the leaves and mature fruits 
(Moatshe et al., 2011).  
 
4.2.18. Densities 
The density of mature trees in South Africa was reported to be 7.5 trees per hectare, with a total stem 
count (including juveniles) of 41.9 per hectare (Shackleton et al., 2012; Murye, 2017). Approximately 
4.5 adult females per hectare were also noted by Shackleton et al. (2003). Eight trees (> 2 m tall) per 
hectare were also observed in Mpumalanga (at Bushbuckridge, Gottenburg communal land). In 
Mozambique (Lebombo), the stem density was found to be 37.5 for individuals taller than 1.5 m 
(Shackleton et al., 2002a; Murye, 2017). In Zambia, a mean density of 14.8 trees per hectare was 
recorded with a mean height of 7.6 m (Murye, 2017). Mocheki et al. (2018) reported variation in 
interplant distances, heights, stem circumferences and canopy cover of marula trees. Shackleton 
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(2002b) mentioned that densities of adult female trees were approximately 4 to 6 per hectare 
(assumption of a 1:1 sex ratio), giving fruit yields of 150 to 300 kg per hectare. 
 
4.2.19. Male: Female ratios 
The gender ratio in natural habitats is 1:1 (Ngitoolwa, 2003) but Gouwakinou (2011b) observed a sex 
ratio of 0.5 in favour of females in a S. birrea population, which is regarded to be a stable approach. 
According to Den Adel (2010), the average population of non-fruiting male marula trees on the farms 
that were surveyed was 1.41, making the male: female ratio 1: 3.8 – slightly higher than the 1: 4.9 
ratio found by Department of Forestry in 2001, but that survey constituted a much smaller sample.  
The ratio was even higher in the associations located close to the Eudafano Women‘s Co-operative 
factory in Namibia, where 3.1 female trees were found for every male tree.    
 
4.2.20. Cultivation and crop development 
Pioneering studies to develop marula as a new crop were done in the 1980‘s and early 1990‘s. 
Selections of several clones with superior fruit characteristics were examined by Holtzhausen (1993) 
in a research program to find wild variants that started in 1980. In another marula project, 
experimental provenace trails were established in Botswana and in the Negev desert in Israel (Nerd et 
al., 1990; Nerd and Mizrahi, 1993). In Israel, marula trees flourished despite being irrigated with 
brack water and produced more that 500 kg of fruit per tree, 12 years after planting (see Van Wyk and 
Gericke 2000, 2018, where a photograph of the plantation is shown). These studies have shown that 
crop development is possible and feasible, but that a large investment over many years will be needed 
to create the necessary economy of scale. Holzhausen, for example, farmed with macadamia nuts after 
retiring from the University of Pretoria because he did not consider marula to be commercially viable 
at that time (personal communication to B.-E. Van Wyk). As a result, the focus of marula fruit 




Sclerocarya birrea seeds remain dormant for at least six months after falling from the canopy and 
then germinate in the following rainy season (Helm et al., 2011a). Seeds can be soaked overnight 
before sowing. Seeds that were ingested by frugivores or herbivores have an increased germination 
rate (Pegg, 2014). The photosynthetic rate of marula can be controlled and acclimated to a different 
rate (Li et al., 2015). Trees can be propagated by seedlings, cuttings, budding, grafting or gregarious 
root suckering (Holzhausen, 1993; Wickens, 1995; Mojeremane and Tshwenyane, 2004; Mollel, 
2005; DPP, 2010; Mothlanka and Makhabu, 2011; Gechemba, 2018). Grafting of shoot material from 
the tips of branches is considered to be the best way of growing marula clones (Mojeremane and 
Tshwenyane, 2004; Mollel and Goyvaerts, 2004; Mng‘omba et al., 2012). Micropropagation is 
reported to be an even better way of cultivating marula (Moyo, 2009; Mollel and Goyvaerts, 2012). 
Direct shoot development can be made through the induction of nodular meristemoids of leaf 
explants. Adventitious shoot and root induction were accomplished by means of various cytokinins 
and auxins (Moyo, 2009). The development of cultivated juvenile marula trees is not much improved 
by fertilization and irrigation because they are adaptated to infertile areas with low rainfall (Akinnifesi 
et al., 2009; Scogings, 2018). 
According to Gutman et al. (1999), DNA fingerprinting of marula should become the method of 
choice for registering proprietary cultivars. Holzhausen (1993) selected four promising mother trees 
(with high yields and large fruits) that he intended to register internationally as cultivars. These were 
PHARULANI (from Phalaborwa, found by Anni van Dyk), MALARULA (found at Mala next to the 
Kruger Gate of the Kruger National Park), TOULARULA (found in the Toul block near Tzaneen by 
Fred Barnard) and SWARULA (found in Namibia on the road to Omdagwa). These selections were 
made based on fruit size (up to 98 g), juice quality and potential production (up to 3 tonnes per tree). 
Holzhausen was apparently unaware of the fact that wild variants found in nature cannot be registered 
as cultivars because some unique diagnostic traits induced by the breeder is a requirement for 
registering a new cultivar. If the breeder cannot demonstrate that his interventions have created a new, 
distinct variant, different from what is found in nature, then claims of ownership and breeder‘s rights 
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cannot be supported. Nevertheless, it is hoped that Holzhausen‘s (1993) future vision for the breeding, 
propagation and cultivation of marula cultivars will become a reality one day.      
 
4.2.21. Net harvest per season 
Holzhausen (1993) indicated that some large trees in nature have the potential to produce up to 3 000 
kg per tree. The net harvest of an individual cultivated tree can be up to 500 kg of fruits per harvest 
season (Van Wyk and Gericke 2000, 2018; Van Wyk, 2005; Murye, 2017). Four trees studied at the 
Zebedelia estate were recorded to produce between 21 667 and 91 272 fruits each in the 1951/52 
season, with an average yield of 550 kg per tree (Shackleton, 2002a; Shackleton et al., 2012). In 
Tsetsejwe, one mature tree yielded aproximately 18 000 fruits in 1998/99 (Akinnifesi et al., 2006). 
Den Adel (2010) reported average yields per farm to be interpreted with a ca. 25% uncertainty, which 
gave an estimate between 2 507 kg and 4 178 kg of fruits per farm each year. According to Van Wyk 
(2005), some selected grafted trees produce large fruits, approximately 100 g each. Shackleton (2003) 
reported that trees in villages had a higher fruit yield (> 17 000 fruits per tree) than those in sheltered 
areas (<3 500 per tree) (t = 12.5; p < 0.005). 
 
4.2.22. Pests and diseases 
The main pest problem affecting both wild and nursery trees are psyllid mites but this pest does not 
affect harvests (Mojeremane and Tshwenyane, 2004; Orwa et al., 2009; Murye, 2017). In humid 
conditions, powdery mildew can be a threat and it may spread quickly to all seedlings in a nursery 
(Eicker, 1988; Mojeremane and Tshwenyane, 2004; Murye, 2017). Spraying with copper oxychloride 
is a good control method (Orwa et al., 2009). Chirwa et al. (2010) recorded diseases and insects such 
as aphids, galls, leafminers, leafhoppers, scales, termites, and caterpillars, but they do not cause any 
serious harm to the trees. Only caterpillars may cause damage to the foliage during summer and 
autumn, which affects the photosynthesis rate of the tree. Pyralid moths (Macucule, 1995) and other 
Lepidoptera larvae (Schoeman and De Wet, 1987) are known to affect the fruits. The fungus 
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Ganoderma colossum has been detected on the stems of S. birrea (Elshafie et al., 2013). At least 11 
Botryosphaeriaceae species are associated with S. birrea in South Africa (Mehl et al., 2017). 
4.2.23. Vernacular and common names 
The tree has numerous common names, including mugongo (Swahili), kyua (Kamba Kenya), ngongo 
(Tanzania), and mapfura (Zimbabwe) (Orwa et al., 2009; DFSC, 2003). South African marula names 
include cider tree or marula (English); maroela (Afrikaans); umganu (isiZulu); morula (Northern 
Sotho); mufula (Tshivenḓa), and nkanyi (Tsonga) (Palmer and Pitman, 1972; Van Wyk et al., 2002). 
For southern African languages alone, more than 60 vernacular names were listed by Van Wyk et al. 
(2002). Amarula is a registered trademark used for alcoholic beverage products and is owned by the 
Southern Liqueur Company Limited (see https://trademarks.justia.com/871/81/amarula-
87181312.html).  
 
4.2.24. Medicinal uses 
The bark is traditionally used to treat a wide range of ailments, including diabetes (Ojewole, 2003; 
Belemtougri et al., 2006; Dieye et al., 2008; Gondwe et al., 2008; Van de Venter et al., 2008; 
Ndifossap et al., 2010; Mogale et al., 2011;  Borochov-Neori et al., 2013;  Mounsinho, 2013; Attakpa 
et al., 2015; Marokwane, 2015; Matsabisa, 2019), haemorrhoids (Neuwinger, 2000), malaria 
(Neuwinger, 2000;  Matsabisa, 2001; Mothlanka et al., 2008; Van Wyk et al., 2009; Gouwakinnou et 
al., 2011a; Koekemoer et al., 2014; Machani et al., 2017; Abdulhamid et al., 2018), liver diseases 
(Gbaguidi et al., 2018; Fouche et al., 2019), venereal diseases, stomachaches (Belemtougri et al., 
2006; Van Wyk et al., 2009), inflammation (Ojewole, 2002; Garba, 2006; Fotio et al., 2009; Hassan et 
al., 2011; Moyo et al., 2011; Prinsloo and Street, 2013), headache, toothache (Ngormia, 2006), 
gastrointestinal disorders (Hutchings, 1996; Belemtougri et al., 2006; Posthoewer et al., 2018) and 
rheumatism (Salome et al., 2011; Xaba, 2011; Attiogbe and Abdul-Razar, 2016). Stembark is also 
used to treat hypertension (Belemtougri et al., 2006; Ojewole, 2006; Russo et al., 2018) and to treat 
women‘s strained muscles after giving birth (Ngorima, 2006; Mawoza, 2015).  Powdered bark mixed 
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with milk or millet water reduces fever (Petje et al., 2008; Van Wyk et al., 2009). The red sap of the 
inner bark is rubbed on insects‘ bites (Neuwinger, 2000). Zulu traditional healers bath with stem bark 
decoctions before they treat gangrenous rectitis patients to avoid being infected too (Ojewole et al., 
2010). The Zulu people also use stembark decoctions as enemas (Neuwinger, 2000; Eloff, 2001; 
DFSC, 2003; Mhlongo and Van Wyk, 2019). Stembark decoctions treat dysentery and diarrhoea 
(Watt and Breyer-Brandwijk, 1962; Hutchings, 1996; McGaw et al., 2000; DFSC, 2003; Palgrave, 
2007; Ojewole et al., 2010; Borochov-Neori et al., 2013; Sarkar et al., 2014; Abdulhamid et al., 2018). 
The stembark of S. birrea has also been used as treatment of proctitis (Hutchings, 1996; Eloff, 2001). 
The Venḓa tribe use the stembark for treatment of ulcers (Ojewole, 2010; Murye, 2017). The bark is 
also used to treat boils, burns and sores (Nciki et al., 2016). Bark extracts are reported to be a cure for 
trypanosomosis (Mikail, 2009). 
Leaves are used for the treatment of fever (Lediga et al., 2018), diarrhoea (Wynberg and Laird, 2007), 
insect bites and skin irritations, pain, venereal diseases including syphilis and weak veins. They are 
also used as a sedative (Petje et al., 2008). Africans chew and swallow fresh leaves of S. birrea to 
releave indigestion (Ojewole, 2010; Njume et al., 2011). In Ghana, leaves are used to treat snake bites 
(Mshana et al., n.d.).  
The roots are used as an ointment for sore eyes in Zimbabwe (Eloff, 2001; Oyen and Lemmens, 
2002). Crushed roots mixed with water are drunk for washing scabies and also used to treat 
schistosomiasis (Neuwinger, 2000).  Roots decoctions, infusions and steaming treat heavy 
menstruation, bilharzia and cardiac pains (Neuwinger, 2000), coughs (Botelle, 2001), paleness, 
painful eyes, heart pains and nausea, as antiemetic (Maroyi, 2014; Petje et al., 2008). Sclerocarya 
birrea roots are used as a main ingredient in a fermented medication used as treatment of an internal 
ailment known as ‗kati‘ in east Africa (Ojewole, 2010). Roots are used to treat gonorrhoea in Venḓa 
(Masuvhe and Tshisikhawe, 2018). Stem and root bark decoction are used as laxative (Liengme, 
1981). A mixture of S. birrea leaves and roots are used as traditional remedy for the healing of fungal 
infections and snake bites in Tanzania (Masoko et al., 2008). The antioxidant-rich fruits protect 
against cancer, heart, vascular and neurodegenerative diseases (Hillman et al., 2008).  
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The fruit treats goitre (Mshana et al., n.d.) and are used in food supplements for stimulating an anti-
atherogenic effect in humans and animals (Borochov-Neori and Grinberg, 2009). The seed oil is used 
as an ointment for treatment of ears, eyes, and nose problems (more especially in children) (Mariod et 
al., 2010). The fruit pulp is used as an aphrodisiac (Petje, 2008; Sewani-Rusike et al., 2015).  
 
4.2.25. Food uses of the fruits and seeds 
Marula fruits and seeds  are edible (Krige Quin, 1959,  (Fox and Norwood Young, 1983; Xaba, 2011; 
Welcome and Van Wyk, 2019), either raw, processed or cooked (Irvine, 1961; Burkill, 1985; 
Wehmeyer, 1986; Eromosele and Eromosele, 1993; Ackhust, 1996; Shackleton, 2002b;  Okole and 
Odhav, 2003; Mojeremane and Tshwenyane, 2004; Shackleton et al., 2004; Magadza, 2006; 
Nwonwu, 2006; Mannheimer and Curtis, 2009; Muok et al., 2009;  Mokgolodi et al., 2011; 
Motlhanka and Makhabu, 2011;  Ceperley et al., 2012; Hassan et al., 2012; Shackleton et al., 2012; 
Agriculture, forestry and fisheries, 2013; Borochov-Neori et al., 2013; Hiwilepo van-Hall et al., 2014; 
Murye, 2017; Magwede et al., 2019; Mogale et al., 2019; ). The fruits and seeds of marula, and some 
examples of products, as shown in Figure 4.2. The fruit has a juicy mesocarp (Retief and Herman, 
1997; Van Wyk et al., 2009), with an acid taste (Galton, 1889; Stevenson-Hamilton, 1929; Skead, 
2009) and a good strong aroma (Von Koeken, 2001; Palgrave, 2007; Ojewole, 2010). The fruit juice 
can be boiled and used as an additive to sweeten porridge made from maize, sorghum and millet 
(Maroyi, 2014; Gechemba, 2018). Africans make traditional wine with the fruit pulp (Junod, 1913; 
Krige, 1937; Beemer, 1939; Watt and Breyer-Brandwijk, 1962;  Dlamini, 1981; Liengme, 1981; 
Wehmeyer and Rose, 1983; Cunningham, 1988; Mabogo, 1990; Gadaga et al., 1999; Hall, 2002a; 
Mpofu and Zvauya, 2002; Van Wyk, 2005;  Leakey, 2006; Ngorima, 2006; Wynberg and Laird, 2007; 
Welford et al., 2008; Corrigan et al., 2011; Gouwakinnou et al., 2011a; Salome et al., 2011; Dube et 
al., 2012; Ngwenya, 2015; Misihairagbwi and Cheikhyoussef, 2017; Phiri, 2018; Mariod and 
Abdelwalb, n.d.). Africans believe that marula wine has distinct aphrodisiacal power (Petje et al., 
2008).  Fruit skins and fruit pulp are used in production of vinegar as substrates in surface culture and 
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methodology in fermentation (Van Wyk, 2005). Dried marula fruit skin can be roated and used as a 
substitute for coffee (Murye, 2017). Marula pulp has a unique flavour (Chivandi et al., 2015) and is 
used to make juices (Dlamini and Dube, 2008; Wenghoefer et al., 2012; Shokwane et al., 2015), 
sweets (Van Wyk et al., 2019), jellies (Roodt, 1992; Ellery and Ellery, 1997; Van Wyk and Van Wyk, 
2013) and jam (Story, 1959; Burger et al., 1987; Oyen and Lemmens, 2002;  DFSC, 2003; Loffler and 
Loffler, 2005; Hillman et al., 2008; Motlhanka et al., 2008; Ndabikunze et al., 2011; Agriculture, 
forestry and fisheries, 2013; Bille et al., 2013; Prinsloo and Street, 2013; Sinthumule and Mashau, 
2015; Machani et al., 2017; Malebana et al., 2018; Van Wyk, 2019). Ice cream is made from the fruit 
pulp (Hillman et al., 2008).  
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Figure 4.2. Fruits and fruit products of marula (Sclerocarya birrea subsp. caffra). A, marula wine for 
sale under a marula tree in Sekhukhuneland; B, marula wine, as it is sold in recycled soft drink 
bottles; C, ripe fruits of marula; D, marula fruits and marula wine; E, sweets made from marula fruit 
pulp; F, jam made from marula fruits.   
The seeds and nuts of marula, and various products derived from the seeds are shown in Figure 4.3. 
Seeds are edible (Wehmeyer, 1966; Weinert et al., 1990; Peters et al., 1992; Van Wyk et al., 2000), 
either raw or fried (Engelter and Wehmeyer, 1970; Malan and Owen Smith, 1974; Ogle and Grivetti, 
1985; Rodin, 1985; Leakey, 1999; Kadu et al., 2006; Palgrave, 2007; Magaia and Skog, 2018). The 
seeds are delicious and highly nutritious (Van Wyk and Gericke, 2019). Venḓa people pound the 
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powdered seeds mixed with lean sinew-less meat, forming cakes (referred to as Venḓa biltong), which 
are dried for preservation and stored for months in a cool dry place (Wickens, 1995).  Ba-Phalaborwa 
people use the seeds as condiment in spinach, meat and green mealies (Krige, 1937; Petje et al., 
2008). Venḓa people also use the seed oil to preserve meat, which keeps it fresh for longer (Palmer 
and Pitman, 1972; Fox and Norwood Young, 1982; Petje et al., 2008; Mariod et al., 2010; Attiogbe 
and Abdul-Razar, 2016). Cooking oil is made from processed seed oil (Van Wyk, 2000; Munondo, 
2005; Gerhardt and Nemarundwe, 2006; Mariod et al., 2010; Hassan et al., 2011; Lofty et al., 2015; 





Figure 4.3. Nuts (seeds) and seed oil of marula (Sclerocarya birrea subsp. caffra). A, woman 
cracking the boney endocarps of marula to extract the seeds; B, technique of cracking the endocarps 
using stones; C, a cracked endocarp showing the seed inside; D, cracked endocarps ready to have the 
seeds extracted and separated; E, marula seeds (nuts) after extraction; marula oil pressed from the 
seeds; G, pure marula oil; H, marula endocarps and seeds, showing the shape of intact seeds, covered 
in the pale brown testa (1 = sclerocarp, 2 = locule, 3 = seed); I, transverse section of fruit (1 = 
exocarp, 2 = mesocarp, 3 = sclerocarp/endocarp, 4 = seed in transverse section; J, longitudinal section 
of fruit (1 = exocarp, 2= mesocarp, 3 = sclerocarp/endocarp, 4 = seed. 
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4.2.26. Other uses 
The fruits and seeds of marula are by far the most important sources of food. However, minor food-
related uses for other plants parts have also been reported. The bark makes a bitter brandy tincture 
(Petje et al., 2008). Pedi people make a relish from the leaves (Eloff, 2001). Roots are chewed to 
quench thirst in drought areas (Ellery and Ellery, 1997).  
Marula trees provide shade and act as a wind break (DFSC, 2003; Wierseman and Leon, 2016). The 
leaves are used as fodder (Botelle, 2001; Ceperley et al., 2012; Shackleton et al., 2012; Maroyi, 2014; 
Machani et al., 2017). Fruits are fed to ruminants (Muhammad et al., 2015). Fruits and leaves are 
eaten by elephants (Helm et al., 2009; Cook and Henly, 2019) and kudu (Makhado et al., 2016). Fruit 
pulp is used as an insecticide for ticks on animals (Neuwinger, 2004). The fruits are also used for 
distilling (Banifacio et al., 2000). Leaves are used as compost (Petje et al., 2008). Leaf extracts are 
used as an antifungal agent in yam tubers (Sulaiman et al., 2019). Mortars, pestles, timber drums, 
plough wheels, decorative curios, wooden spoons, fencing and traditional bowls are made from 
branches or tree trunks (Wickens, 1995; Shackleton, 2002b; Ngorima, 2006). Branches are used in 
construction of ―kraals‖ and to make beehives (Mothlanka et al., 2008 Maroyi, 2013; Gechemba, 
2018). Branches are used for firewood (Botelle, 2001; Shackleton et al., 2004; Gouwakinnou et al., 
2011a). Inner bark is used for making strong rope. Anti-aging cream is made from stem extracts 
(Shoko et al., 2018). The gum that exudes from the tree makes ink and dye when dissolved in water 
and mixed with soot (Anderson et al., 1989; Mustafa, 2013). Traditional necklaces are made from 
dried endocarps (Wynberg and Laird, 2007). Endocarps are also used as kindling or source of fuel. 
The endocarp is used as dice (divining bone) by Tsonga diviners. Marula is considered as a tree of 
marriage amongst the Zulus because it is believed to possess a powerful aphrodisiac effect (Ngorima, 
2006 and Murye, 2017). Marula extracts are used as anti-atherogenic in food (Borochov-Neori and 
Grinberg, 2009). A  fresh root infusion is fed to goats for curing diarrhoea (Botelle, 2001). ―Marula 
seed husk can be used in bioremediation of dyes from aqueous solution and wastewater effluents‖ 
(Edokpayi et al., 2015). The endocarps are used as a cheap biosorbent (Moyo, 2015; Maina et al., 
2016; Mathew et al., 2017). In southern Africa, the seed oil is used as lotion to repair dry chapped 
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skin (Leakey, 1999; Athar and Nasir, 2005; Gerhardt and Nemarundwe, 2006; Magadza, 2006; 
Palgrave, 2007; Ger, 2009; Mariod et al., 2010; Lall and Kishore, 2014; Molelekoa et al., 2015; Lee et 
al., 2018; Liu et al., 2019). The seed oil can be used to produce biodiesel fuels that are considered to 
be better than petroleum fuel (Robinson et al., 2012; Gandure et al., 2014; Johnson et al., 2019; 
Mariod and Abdelwalb, n.d.) but the notion of using the valuable oil as fuel seems impractical. 
Marula seed cakes are a good source of protein for broiler chickens (Mthiyane and Mhlanga, 2017; 
Mazizi et al., 2019), dairy cattle (Mdziniso et al., 2016) and goats (Mlambo et al., 2011; Nkosi et al., 
2019).  
 
4.2.27. Commercial products 
On a commercial basis the fruit is used for making jams (Ndabikunze et al., 2011), jellies (Leakey, 
1999; Loffler and Loffler, 2005; Van Wyk et al., 2009; Bille et al., 2013; Gechemba, 2018;) and 
sweets (Mojeremane and Tswenyane, 2004). Fruit pulp is the main ingredient in marula wine-making 
(Loffler and Loffler, 2005; Wynberg and Laird, 2007) and cream liqueurs (Amarula) in South Africa 
(Burger et al., 1987; Mdluli and Owusu-Apenten, 2002; Akinnifesi et al., 2006; Strong, 2010; Leakey 
et al., 2006; Mahlati, 2011; Mokgolodi et al., 2011; Motlhanka and Makhabu, 2011; Wenghoefer et 
al., 2012; Ndlovu, 2016; Phytotrade Africa, n.d.). Juice is made from the pulp (Fundira et al., 2002; 
Wynberg et al., 2002). Seed oil is used in cosmetic products (Molelekoa et al., 2018) for maintaining 
dry, chapped skin to keep it hydrated and smooth (Vermaak et al., 2011; Phytotrade Africa, n.d.). The 
seed oil is also used in makeup remover (Li, 2016). It is a good massage oil (Den Adel, 2010; 
Vermaak, 2011; Attiogbe and Abdul-Razar, 2016) and is also used as an anti-aging face cream. Skin 
care scented soap is made from the seed oil (Motlhanka, 2008; Gao et al., 2018). There is a refreshing 





Marula fruits are of considerable economic importance in South Africa, especially in the Limpopo 
Province (Molelekoa et al., 2018). Amarula cream liqueur and cosmetic oil production are the major 
profitable tenders for the marula fruits and seeds on a commercial basis (Wynberg et al., 2002). The 
total value of the marula trade in South African rural groups is approximately US$ 160 000 per year 
(Mng‘omba et al., 2012). The traditional marula wine trade chain is simple, involving only 
manufacturers and buyers (Wickens, 1995; Shackleton, 2004; Shackleton and Shackleton, 2005). 
Incomes per marula season ranges from R38 – R941 per person but are very important because they 
are received at a critical time of the year, which is January to March (Shackleton and Shackleton, 
2005). Sclerocarya birrea leaves have a high annual sale in Tanzanian medicinal markets 
(Posthoewer et al., 2018).  
An average yield of marula trees recorded in 2010 was 550–1000 kg of fruits with a value of US$1 
per kg of fruit (Mariod et al., 2010). In Botswana marula products (wine, juice, and crafts) are 
available in the informal markets (Mojeremane and Tshwenyane, 2004). There is an increase in 
commercialization of marula products (Mollel, 2005; Mokgolodi et al., 2011).  
 
4.3. Results 
The number of articles published per subtopic on S. birrea is shown in Figure 4.4. Food use as a 
category has the highest number of publications (107), followed by phytochemistry (66), and 





Figure 4.4. Number of publications on marula (Sclerocarya birrea) per subtopic.  
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The total number of articles published on S. birrea per decade is shown in Figure 4.5. The decade 
with highest number of articles is 2010–2019 (169 publications), followed by 2000–2009 with 102 
publications. From 1980–1989, 26 articles were published and only 18 from 1990–2000. From 1900 









The scientific papers were classified into various categories (Figure 4.4), of which food uses, 
morphology, phytochemistry and medicinal uses dominated. This proves that the ethnobotany 
(medicinal, food and other uses) and phytochemistry of S. birrea are relatively well studied. Amongst 
the various categories, the fossil record and mode of pollination is least studied. The ethnobotanical 
























Periods and decades 
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The number of publications increased substantially over the past decade (Figure 4.5), and it implies an 
increased research concentration in S. birrea. From 1900 until 1999, the number of publications was 
very low (below 30 per decade). The number of publications had a sudden increase from the year 
2000 onwards. The growing commercial importance of marula could be the main factor responsible 
for the increasingly large numbers of studies of marula since 2000.  
 
4.5. Conclusions and recommendations for future research 
While this review summarises relevant information on S. birrea and serves as a data base for potential 
commercialization of fruit pulp and nuts products worldwide, it also highlights future research 
priorities. A large number of publications on ethnobotanical uses of this tree alludes the use of fruit 
for making alcoholic drinks, nuts for eating and as a source of oil for cooking and cosmetic purposes, 
and bark for medicinal purposes. Despite the many publications on the medicinal uses of marula in 
Figure 4.4, there are only a few publications on root uses, which mean the roots of S. birrea are 
considered to be medicinally less important than the stembark.  
There has been a dramatic increase in the number of publications in recent years, apparently driven by 
the commercial relevance of the species. As marula becomes more and more commercialised, 
additional detailed technical information will be required regarding aspects such as safety, nutritional 
analysis, secondary metabolites and processing, all of which will be relevant to product development.  
The development of marula as a crop is also likely to receive more attention, building on the 
foundations of the research done by Holtzhausen (1993) in South Africa and Mizrahi and co-workers 
in Israel (Nerd et al., 1990; Nerd and Mizrahi, 1993). The selection of superior natural variants and 
clones will depend on detailed variation studies of physical traits (e.g., fruit size, seed size and levels 
of production) but also chemical variation of the fruit skin, fruit pulp and seeds (e.g., phenolic 
compounds, nutritional value and oil quality). A more complete picture of the value of the fruits and 
seeds will only emerge once comparative chemical analyses are done on a regional and pan-African 
scale, with rigorous comparisons of both individual trees and natural populations.    
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The traditional knowledge also deserves to be studied in more detailed way across the continent, not 
only to ensure the equitable distribution of commercial benefits, but also to provide information of 
potential value in advertisements and marketing. The study by Botelle (2001) in Namibia clearly 
demonstrates the value of detailed regional ethnobotanical studies of the marula and the rich cultural 
aspects (e.g., songs and recipes) associated with it. The recording of detailed historical and cultural 
knowledge about marula and its uses are not only important to preserve and protect indigenous 
knowledge for future generations, but also has an important role to play in providing accurate data 
that can be used in the process of overcoming regulatory barriers to entry into First World markets.  
Unlike S. birrea subsp. caffra, hardly any ethnobotanical information is available for the other two 
subspecies (subsp. birrea and subsp. multifoliolata). Limited ethnobotanical information is available 
for some African countries where marula is an important local resource.   
The international commercial success of Amarula liqueur provides a good marketing platform and 
opportunity for commercialization of a fruit that has become famous all over the world. New products 
based on the fruits and seed oil will be relatively easily introduced to First World markets (given the 
effective marketing of the famous liqueur) and have the potential to maximise the benefits of marula 








CHAPTER 5: ETHNOBOTANY 
 
5.1. Introduction 
This chapter presents the results obtained during field work. Recorded uses of marula in its 
distribution area around South Africa obtained through interviews are covered in section 5.2. 
Amongst the 14 study areas, S. birrea is one of dominant plant species in the vegetation within 11 of 
the study areas. In most of the areas where the study was conducted, it is one of the most vital plant 
species regarding food, medicine and spiritual uses. In some of the study areas S. birrea subsp caffra 
is traditionally protected by traditional leadership of the communities (Nndwammbi et al., 2018; 
Sinthumule and Mashau, 2019).  
 
5.2. Results - Recorded uses of Sclerocarya birrea in South Africa 
5.2.1. Limpopo Province 
Vhembe District Municipality. Under the Vhembe District, villages chosen were close to Thohoyanḓou 
and Malamulele towns. 
Thohoyandou 
Participants chosen close to Thohoyanḓou town were from Mashamba and Matshena village. There 
were 16 participants (P1; P2; P3; P4; P5; P6; P7; P8; P9; P10; P11; P12; P12; P13; P14; P15; P16. 
Out of the 16 participants, 12 were females and four were men. The age of participants ranged 
between 21 years and 85 years. 
Plant name (mufula); Fruits (mafula) 
The fruits are edible, and the fruit pulp is used to brew wine locally called mukumbi (P1; P2; P3; P4; 
P5; P6; P7; P8; P9; P10; P11; P12; P12; P13; P14; P15; P16). The fruits are collected from the 
ground, then left for four to five days, so that they ripen. A fork is used to remove the fruit peels from 
the fruit and the process is locally known as ―u fhonḓa‖. The juice is then hand squeezed from the 
endocarps and the process is locally called ―u havha”. The juice squeezed is referred to as ‗thavhadi‘. 
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The pulp that remains attached to the sclerocarps is referred to as ―dangwa‖ and it is removed from 
the sclerocarps by continuously stirring with a wooden spoon. This process is locally called ―u 
kovhola nga musi kana lufheto‖. The fruit juice is then mixed with the pulp that was removed from 
the endocarps and it is left to ferment overnight. During the process of fermentation (which lasts from 
a day to three days), froth forms on top of the wine and contains all the dirt from the wine. The wine 
is referred to as ‗tuvhu‘ which is very sweet. On the third day it‘s a proper wine locally called 
―mukumbi‖ (P10; P11; P12; P14). The sweet liquid that remains in the bucket is regarded as marula 
juice before fermentation (P7). The remaining fruit peels are dried and burnt to make cooking soda, 
locally known as mukango (P1; P2; P4; P6; P9; P11; P12; P13). Unripe fruits are used to make marula 
jam (P8). Seeds are edible and can also be crushed for use as condiment in vegetables (P1; P2; P5; P6; 
P10; P11; P14; P15), meat (P4) and soft porridge (P7). Butter is made from the seeds (P8). Cooking 
oil is made from seeds (P10; P12). Seeds are extracted by cracking the sun-dried endocarps with a 
stone (P1; P2; P3; P4; P5; P6; P7; P8; P9; P10; P11; P12; P12; P13; P14; P15; P16). 
Boiled bark decoction is taken orally to cure influenza (P13; P14). Bark decoction is drunk as stomach 
ailment (P16). Bark infusion is used as veterinary medicine for chickens (P5). Branchlets decoction is 
used as stomach ailment (P2). Leaves are crushed and ingested for treatment of stomach ailment (P2; 
P4). The fruits are eaten by men as an aphrodisiac (P16).  
Fruits and leaves are eaten by donkeys, goats (P9; P11), sheep and cattle (P1; P3; P4; P6; P8; P10; 
P12; P13; P15; P16). Sclerocarps are used for fire making (P5; P14; P15). Old men use the endocarps 
to play a game called mufuvha (P8). 
The marula tree is a Tsonga ‗ritual tree‘, used as a place to go and communicate with their ancestors 
(P3; P11; P13; P14).  Tsonga people also use a branch or twig of marula to symbolically bring the 
spirit of a deceased person back home from the place where he or she has died (P14).  
Malamulele 
Participants chosen close to Malamulele town were from Ka-Mhinga and Ka-Shigalo village. There 
were 16 participants (P17; P18; P19; P20; P21; P22; P23; P24; P25; P26; P27; P28; P29; P30; P31; 
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P32). Out of the 16 participants chosen, 8 were females and 8 were males. The age of participants was 
ranged between 17 years and 77 years. 
Plant name (nkanyi); Fruits (makanyi) 
Fruits are edible and the fruit pulp is used for brewing marula wine called ‗vukanyi‘ (P17; P18; P19; 
P20; P21; P22; P23; P24; P25; P26; P27; P28; P29; P30; P31; P32), which is believed to be a body 
booster used by men (P17). The fruits are collected from the ground, then covered with leaves of any 
tree so that they can ripen quickly for use in wine-making. A stick of any edible tree is sharpened, 
then used to remove the fruit peels. The process of removing the fruit peels is referred to as ―ku 
pyasha‖. The juice that comes out of the fruits is put aside in a dish before a little water is added to the 
remaining endocarps with pulp. The remaining pulp is removed from the endocarps by continuously 
stirring with a wooden spoon, a process called ―ku dlukudla hi rifethlo‖. Therfruit juice is mixed with 
the pulp that was removed from water, and it is left to ferment overnight. During the second day of 
fermentation, green grass locally referred to as ―ndheko ya byasi‖ is put inside the pot containing 
vukanyi, so that it can absorb the froth formed. After the second day, the rib of a pawpaw leaf is used 
to suck up some liquid in order to taste if the wine is fully fermented (P19). The wine is boiled after 
the third day of fermentation, allowed to cool off and put inside an airtight container so that it can last 
more than three months. After boiling it is placed in the house but care is taken not to shake the 
container, as the lid will pop (P28). The solution is regarded as juice before fermentation (P19; P28) 
and the remaining fruit peels are dried and burnt to make soda (nhlava) (P19; P28). Unripe fruits are 
used to make marula jam (P17; P18; P20; P24). Seeds are edible and can also be crushed for use as 
condiment in vegetables (P19; P22; P28). Seeds are used to make butter (P17; P21; P24; P30). 
Cooking oil is made from seeds (P18). Brown beans are boiled with maize seeds, then mixed with 
marula seeds and the dish is called ‗matsutsu‘ (P19). In order to extract the seeds from the dry 
endocarps, the endocarps are boiled for few minutes, dried in the sun for few hours, then sprinkled 




Boiled bark decoction is administered orally as treatment of stomach ailment (P18; P19; P21). 
Powdered bark mixed with soft porridge used as a treatment for diarrhoea (P19).  
The trunk or stem of marula is used to make a mortar [for stamping grains] (P24). Branches are used 
as firewood (P30). Fruits and leaves (P21; P22; P23; P30; P31; P32) are eaten by goats and cattle 
(P17; P18; P28). Worms eat the fruits (P24).  
The tree is a Tsonga ‗ritual tree‘, where people go and communicate with their ancestors (P17; P18; 
P19; P20; P21; P22; P24; P27; P28; P29; P30; P31; P32). Soft twigs and leaflets from both male and 
female plant species are mixed together for performing a ritual to heal sick babies under their ‗ritual 
tree‘ (P18). Leaves are used for healing male sexual problems (loko nwanuna ari na nkinga ya swa 
masangu, I ya a nkanyini ingaku I homu, a day matluka a yise mavoko ndhaku, a kha a minta mati 
ntsena a phela matluka) (P19). The bark mixed with Ficus craterostoma and other plants is used for 
cleansing after the funeral (P28). In ancient times it was not allowed to use S. birrea for firewood 
because it was used for rituals (P28). 
Mopani District. Under Mopani District villages chosen were close to Giyani and Phalaborwa towns. 
Giyani  
The participants chosen live close to Giyani town and were from Ka-Mavalani and Ka-Xikukwani 
villages. There were 16 participants (P33; P34; P35; P36; P37; P38; P39; P40; P41; P42; P43; P44; 
P45; P46; P47; P48). Out of the 16 participants chosen, 11 were females and 5 were males. The age of 
participants ranged between 18 years and 80 years. 
 
Plant name (nkanyi); Fruits (makanyi) 
Fruits are edible and fruit pulp is used for brewing traditional marula wine (P33; P34; P35; P36; P37; 
P38; P39; P40; P41; P42; P43; P44; P45; P46; P47; P48). The fruits are collected from the ground, 
then wait for four to five days, so that they ripen for use in winemaking. A fork is used to remove the 
fruit peels and the process is locally known as ―ku rhumbula‖. The juice is then squeezed from the 
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endocarps and it is called ‗nhlowa‘. The juice that comes out of the fruits is put aside in a dish and the 
remaining pulp is removed from the endocarps with a wooden spoon. The fruit juice (nhlowa) is then 
mixed with the pulp that was removed from the endocarps (govola), and it is left to ferment overnight.  
After one night, it is referred to as ‗dzowa‘ and it is very sweet (P38). During the process of 
fermentation (which lasts from a day to three days), froth forms on top of the wine and contains all the 
dirt from the wine and Zea mays tassels or an empty maize meal bag is put inside the marula wine to 
suck/drain the remaining pulp and froth (P45). On the third day, it becomes a proper wine called 
―vukanyi‖ (P40; P43). Unripe fruits are used to make marula jam (P35; P36; P38; P42; P43; P46; 
P47). Seeds are edible (P34; P36; P38; P40; P42; P44) and can be crushed for use as condiment in 
vegetables (P33; P35; P37; P39; P41; P43; P45; P47; P48). Seeds are used to make butter (P33; P46). 
In order to avoid crushing the seeds while extracting them from the endocarps, endocarps are boiled 
for few minutes, then dried again in the sun for few hours, then cracked with a stone. The stone used 
for cracking is called ‗ntshila‘ (P40). 
Decoctions of sun-dried bark are boiled, mixed with salt and used to heal stitches made to females 
when giving birth (P34). Boiled inner bark decoction is used to treat chicken pox (P39; P45). Warmed 
bark is put on breastfeeding women to stop breast milk from coming out (P42). Roots decoction of S. 
birrea mixed with Aloe marlothii, Cassia abbreviata and Euclea natalensis heals gonorrhoea (P48). 
Sclerocarps are used for making fire (P36; P45). Branches are used as firewood (P33; P38; P43; P46). 
The branches are used as supporting structure of the top part of a thatched rondavel roof (maravi va 
endla xiqongwani xa yindlu ya mabyasi), because they are a bit soft and easy to penetrate with a nail 
without cracking (P35). Fruits and leaves (P33; P39; P43; P44) are eaten by goats (P34; P37; P38; 
P40; P41; P42; P46; P48), cattle (P36; P47) and sheep.  
The tree is a Tsonga ‗ritual tree‘, where they go and communicate with their ancestors (P33; P35; 
P36; P37; P38; P39; P40; P41; P42; P43; P46; P47). The branch is used to bring home the spirit of the 
deceased (P38). When there is an unveiling ceremony, the niece or nephew of the deceased cuts a 
branch of the marula tree, go to the graveyard with other clan members, where they perform the ‗ku 
phahla‘ ritual.  A white cloth and a blue cloth are then tied to that branch, and the niece or nephew 
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drags the branch home, where he or she digs a whole and bury the branch, after which the elders pour 
snuff on the ground (P38). 
Phalaborwa 
Participants chosen close to Phalaborwa town were from Ben farm, Lulekani and Mashishimale 
village. There were 16 participants (P49; P50; P51; P52; P53; P54; P55; P56; P57; P58; P59; P60; 
P61; P62; P63; P64). Out of the 16 chosen participants, 10 were females and 6 were males. The age of 
participants ranged between 21 years and 81 years.  
Plant name (morula/nkanyi); Fruits (marula/makanyi) 
Fruits are edible and fruit pulp is used for brewing traditional marula wine (P49; P50; P51; P52; P53; 
P54; P55; P56; P57; P58; P59; P60; P61; P62; P63; P64). The fruits are collected from the ground, 
then wait for four to five days, so that they ripen for use in winemaking. A fork is used to remove the 
fruit peels from the fruits and the process is called “go hlaba‖. The juice that is locally referred to as 
―khane‖ is squeezed from the endocarps (P61). The juice that comes out of the fruits is put aside in a 
dish, then the remaining pulp is removed from the endocarps by stirring continuously with a wooden 
spoon and this process is called ―go suba‖. The fruit juice is then mixed with the pulp that was 
removed from the endocarps, and it is left to ferment overnight. The endocarps that are removed from 
the bucket of wine are piled up and are believed to help keep the wine longer. During the process of 
fermentation (which lasts from a day to three days), froth which is called ―letope‖ forms on top of the 
wine and contains all the dirt from the wine. The froth is removed and the wine remains in the bucket. 
On the third day it is a proper wine locally known as ―mokhope‖ (P52; P53; P60). The wine is boiled 
after the third day of fermentation, allowed to cool off and put inside in an airtight container so that it 
can last up to a year, after boiling it is placed underground (P55; P64). Small amount of wine is 
poured on the ground before drinking the wine as an ancestral appealing act (P64). Endocarps are 
scattered after the wine is drunk (P61). The solution made from fruits before fermentation is referred 
to as juice (dzove) (P64). Sweeter fruits are used for making juice; hence the sour ones make the wine 
(P55). Unripe fruits are used to make marula jam (P50; P53; P55; P56; P58; P60; P61; P63; P64). 
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Unripe fruits are cut and boiled until the skin detaches from the endocarps then the skin and the 
endocarps are removed and then the remaining liquid is mixed with sugar (5 cups of sugar equals 5 
cups of liquid), then boil until the paste is golden brown (P60). Seeds are edible (P49; P50; P51; P52; 
P54; P59) and can also crushed for use as condiment for vegetables (P53; P55; P57; P60; P61; P62; 
P63). Cooking oil is made from seeds (P50; P52; P55; P58; P63; P64). Seeds are used to make butter 
(P52). Seeds are used to make a dish called ‗segugu/khegugu‘ (P56; P62), by mixing fried mealie 
meal with crushed marula seeds, a pinch of salt and sugar until it forms a cake (P52; P53; P60). For 
the seeds to come out intact, the endocarps must be boiled before cracking (P63). 
Bark decoction is used to treat diarrhoea (P50; P57) and also as treatment for other stomach ailments 
(P55). Bark decoction mixed with ‗khopane‘ and ‗mphata‘ is used to bath babies who are sick (ba 
tswere makhoma) (P52; P55). Bark decoction is used as gripe water and as anti-inflammatory (P61). 
Bark infusion is used to bath babies with inflammation (P50; P57; P63). When debarking, the bark 
pieces must be harvested from the east and the west sides of the tree [a traditional custom to prevent 
ringbarking?] (P61). The froth removed from marula wine is sun dried and burnt, the smoke is used to 
unblock a baby‘s blocked nostrils (P53). 
Sclerocarps are ground to make sawdust (P52). Stems or trunks are used to make a mortar (P52; P62). 
The stem is also used to make containers called ‗seleyi‘ and ‗lekguka‘ which are used to carry mealies 
from the field back home (P62). Sclerocarps are used as coal [fuel] (P53; P58). Branches are used as 
firewood (P63). 
Fruits and leaves are eaten by donkeys, goats (P50; P58; P59; P60; P63), sheep and cattle (P52; P55; 
P56; P61; P62; P64).   
The tree serves as a ‗ritual tree‘ for people to go and communicate with their ancestors (P52; P57; 
P60; P62; P63). Every house should have a morula tree (P62). If a certain clan uses one tree, then no 
other clan must use that tree and if you cut it, it is believed to be killing your ancestors and it brings 
bad luck (P56). Endocarps are used with beads ‗pheta‘ as a necklace to shield you against evil spirits, 
and it is referred to as pheko/thakula (P52; P62). A branch of the tree is used to take the spirit of those 
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who died in a car accident back home from the place where the accident occurred (P52). When a baby 
is sick, they mix mealie meal with water to from what is called ‗sego‘, and then go and pour it under 
the morula tree and tell the ancestors that the baby is sick (P53). When there is a funeral at home and 
you get intimate before burial, you get sick, so elders debark S. birrea, Ficus craterostoma and other 
plants, boil them and steam you (P64). 
Sekhukhune District. Under Sekhukhune District, villages chosen were close to Jane Furse town. 
Jane Furse 
Participants chosen close to Jane Furse town were from Ga Masemola, Jane Furse and Phokoane. 
There were 16 participants (P65; P66; P67; P68; P69; P70; P71; P72; P73; P74; P75; P76; P77; P78; 
P79; P80). Out of the 16 chosen participants, 12 were females and 4 were males. The age of 
participants ranged between 17 years and 68 years. 
Plant name (morula); Fruits (marula) 
Fruits are edible and fruit pulp is used for brewing traditional marula wine (P65; P66; P67; P68; P69; 
P70; P71; P72; P73; P74; P75; P76; P77; P78; P79; P80). The fruits are collected from the ground, 
then wait for four to five days, so that they ripen for use in winemaking. A fork is used to remove the 
fruit peels from the fruits. The juice which is referred to as ―khane‖ is squeezed from the endocarps 
(P61). The juice that comes out of the fruits is put aside in a dish, then pulp that remains attached to 
the sclerocarps is removed from the sclerocarps by continuously stirring with a wooden spoon. The 
fruit juice is then mixed with the pulp that was removed from the endocarps, and it is left to ferment 
overnight. During the process of fermentation (which lasts from a day to three days), froth forms on 
top of the wine and contains all the dirt from the wine. The froth is removed, and the remaining liquid 
is the wine and on the third day it is regarded as proper wine, called ―mokhope‖ (P67; P72). The sweet 
solution before fermentation is referred to as juice (P65; P66; P67; P68; P69; P70; P71; P72; P74; 
P76; P78; P79). Seeds are edible (P65; P66; P67; P68; P69; P70; P71; P72; P73; P74; P75; P76; P77; 
P78; P79; P80) and can also crushed for use as condiment for vegetables (P75). Cooking oil is made 
from seeds (P75; P78). 
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 Boiled bark decoction is administered orally for treatment of stomach ailments (P73; P75). Bark 
decoction and root decoction used as emetic (P66; P67; P74; P76). The wine is believed to increase 
male fertility, cleans the womb and kidneys and it also has high nutritional value (P75). 
Stems are used to make chairs, drums and mortars (P73; P75). Sclerocarps are used for making fire 
(P66; P67). Branches are used as firewood (P66; P67; P73; P75; P77). 
Fruits and leaves are eaten by donkeys, goats, sheep and cattle (P65; P66; P67; P68; P69; P70; P71; 
P72; P73; P74; P79). 
The tree is a ‗ritual tree‘, where people go and communicate with their ancestors (P66; P73; P75). 
Powdered bark is soaked for a few hours, then taken to the graveyard or under marula tree for 
ancestral appealing (P66). In case a baby is born, and the parents are not staying together, the mother 
can go introduce the baby to his/her ancestors under the marula tree (P75).  
 
5.2.2. Mpumalanga Province 
Ehlanzeni District. Under Ehlanzeni District, villages chosen were close to Bushbuckridge, Hazyview 
and Nelspruit towns. 
Bushbuckridge 
Participants chosen close to Bushbuckridge town were from Cottondale, Islington and Timbavati. 
There were 16 participants (P81; P82; P83; P84; P85; P86; P87; P88; P89; P90; P91; P92; P93; P94; 
P95; P96). Out of the 16 chosen participants, 10 were males and 6 were females. The age of 
participants ranged between 21 years and 80 years. 
Plant name (nkanyi/ umganu); Fruits (makanyi/ amaganu) 
Fruits are edible and fruit pulp is used for brewing traditional marula wine (P81; P82; P83; P84; P85; 
P86; P87; P88; P89; P90; P91; P92; P93; P94; P95; P96). The fruits are collected from the ground, 
then wait for four to five days, so that they ripen and become ready for use in winemaking. A fork is 
used to remove the fruit peels. The juice is squeezed from the endocarps. The juice that comes out of 
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the fruits is put aside in a dish, and the remaining pulp is removed from the endocarps by stirring 
continuously with a wooden spoon. The fruit juice is then mixed with the pulp that was removed from 
the endocarps, and it is left to ferment overnight. During the process of fermentation (which lasts from 
a day to three days), froth forms on top of the wine and contains all the dirt from the wine. The 
remaining liquid is the wine and on the third day it is considered a proper wine (P88). Unripe fruits 
are used to make marula jam (P81; P82; P84; P92; P93). The unripe fruits are cut and boiled until the 
skin detaches from the endocarps, after which the the skin and the endocarps are removed and the 
remaining liquid is mixed with sugar (5 cups of sugar equals 5 cups of liquid) and boiled until the 
paste is golden brown (P95). Seeds are edible (P81; P82; P83; P84; P85; P86; P89; P90; P91; P94; 
P95; P96) and can also be crushed for use as condiment for vegetables (P86; P88; P92; P93). Cooking 
oil is made from seeds (P83; P84; P85; P86; P91; P93), by frying the seeds until they are golden 
brown and then boiled with little water until the oil comes out (P95). Seeds are used to make butter 
(P92). Lotion oil is made from the seeds (P83). 
Boiled bark decoction administered orally is used as treatment of stomach ailments (P84; P95). Bark 
decoction is used to bath babies who are sick (P84). Boiled bark decoction is used to stop diarrhoea 
(P96). Burnt endocarps are used for unblocking a baby‘s nose (P90; P96). 
Stems are ground to make sawdust (P83). Leaves are eaten by goats (P81). The tree is a ‗ritual tree‘, 
where people go and communicate with their ancestors (P81; P84; P85; P86; P95). 
Hazyview 
Participants chosen close to Hazyview town were from Maritjie and Madras. There were 16 
participants (P97; P98; P99; P100; P101; P102; P103; P104; P105; P106; P107; P108; P109; P110; 
P111; P112). Out of the 16 chosen participants, 11 were females and 5 were males. The age of 
participants ranged between 18 years and 87 years. 
Plant name (umganu); Fruits (amaganu) 
Fruits are edible and fruit pulp is used for brewing traditional marula wine (P97; P98; P99; P100; 
P101; P102; P103; P104; P105; P106; P107; P108; P109; P110; P111; P112). The fruits are collected 
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from the ground and left for four to five days, so that they ripen and become ready for wine-making. 
A fork is used to remove the fruit peels. The juice is squeezed from the endocarps. The juice that 
comes out of the fruits is put aside in a dish, then the remaining pulp is removed from the endocarps 
by continuously stirring with a wooden spoon. The fruit juice is then mixed with the pulp that was 
removed from the endocarps, and it is left to ferment overnight. During the process of fermentation 
(which lasts from a day to three days), froth forms on top of the wine and contains all the dirt from the 
wine. The wine is mixed with sugar and on the third day it‘s a proper wine (P97). The wine is boiled 
after the third day of fermentation, allowed to cool off and put inside in an airtight container so that it 
can last up to a year, after boiling it is placed underground and it is called ‗govola‘ (P97). Unripe 
fruits are used to make marula jam (P97; P98; P99; P100; P102; P103; P104; P107; P108; P110; 
P111). Fruit pulp is mixed with mealie meal, cooked as soft porridge (P105). Seeds are edible (P97; 
P99; P101; P102; P104; P106; P108; P109; P110; P111; P112) and they can also be crushed for use as 
condiment in vegetables (P97; P98; P100; P103; P105; P107). Lotion is made from seeds (P104).  
Fruit prevents flue and stomach diseases (P104). Bark decoction used to treat diarrhoea (P97; P98; 
P100; P107). Bark infusion is used to bath babies with inflammation (P99). Bark decoction treats 
constipation (P104). Seeds oil treats kids‘ wounds (P104). Leaves mixed with herbs treat round rings 
on kids‘ head (P104).  
Stem used to make drums and mortar (P97; P102; P107; P108; P109; P110). Branches are used as 
firewood (P97; P100; P107; P108).  
When a baby has tonsils, marula endocarp is attached with a coin (2 cents) on a string to make a 
necklace and then tied on his/her neck, so that she can go sing inside a traditional pot called ‗ikhova‘ 
for a speedy recovery (P102). If a husband passed away, the wife must drink bark infusion for three 





Participants chosen close to Nelspruit town were from Kanyamazane, Piennar Daantjie and Mjindini. 
There were 16 participants (P113; P114; P115; P116; P117; P118; P119; P120; P121; P122; P123; 
P124; P125; P126; 127; P128). Out of the 16 chosen participants chosen, 10 were females and 6 
males. The age of participants ranged between 20 years and 69 years. 
Plant name (umganu); Fruits (amaganu) 
Fruits are edible and fruit pulp is used for brewing traditional marula wine (P113; P115; P116; P117; 
P118; P119; P120; P121; P122; P123; P124; P125; P126; 127; P128). The fruits are collected from 
the ground, then wait for four to five days, so that they ripen and be ready for wine brewing. A fork is 
used to remove the fruit peels. The juice is squeezed from the endocarps and it is left to ferment 
overnight. During the process of fermentation (which lasts from a day to three days), froth forms on 
top of the wine and contains all the dirt from the wine. The wine is mixed with sugar and on the third 
day it‘s a proper wine (P117; P118; P122). Unripe fruits are used to make marula jam (P116; P117; 
P120; P122; P123; P125; P126; P127). Seeds are edible (P115; P116; P117; P118; P120; P121; P122; 
P124; P125; P126; P127; P128). Cooking oil is made from seeds (P116). 
Bark decoction used as stomach ailment (P126). Bark infusion used for enema (P118; P128). Boiled 
endocarps are given to babies with chest problems/struggle to breath (P125; P127). Branch tips are 
stirred with a wooden spoon and used for ancestral appealing (P117; P121; P125).  
Gert Sibande District. Under Gert Sibande District, villages chosen were close to Mkhondo town. 
Mkhondo 
Participants chosen close to Mkhondo town were from Eziphunzini, Richard‘s bay and Harmony Park. 
There were 16 participants (P129; P130; P131; P132; P133; P134; P135; P136; P137; P138; P139; 
P140; P141; P141; P142; P142; P143; P144). Out of the 16 chosen participants, 9 were females and 7 
were males. The age of participants ranged between 20 years and 88 years. 
Plant name (umganu); Fruits (amaganu) 
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Fruits are edible and fruit pulp is used for brewing traditional marula wine (P129; P130; P131; P132; 
P133; P134; P135; P136; P137; P138; P139; P140; P141; P141; P142; P142; P143; P144). The fruits 
are collected from the ground, then wait for four to five days, so that they ripen for use in wine-
making. A fork is used to remove the fruit peels. The juice is squeezed from the endocarps. The juice 
that comes out of the fruits is put aside in a dish, then the remaining pulp is removed from the 
endocarps with water and a wooden spoon. The fruit juice is then mixed with the pulp that was 
removed from the endocarps together with 1litre water, then it is left to ferment overnight. During the 
process of fermentation (which lasts from a day to three days), froth forms on top of the wine and 
contains all the dirt from the wine, which is removed, then the remaining liquid is mixed with sugar 
and put underground in a traditional pot, on the third day it‘s a proper wine (P136; P142). The 
solution before fermentation is referred to as juice (P130; P137; P141) and it makes you feel dizzy 
(P132). Seeds are edible (P130; P131; P132; P135; P136; P137; P138; P139; P140; P143) and can 
also crushed for use as condiment for vegetables (P142). The seeds can also be boiled for 
consumption (P141). Cooking oil which looks like boerewors oil is made from seeds (P135; P136; 
P139). Seeds are used to make butter (P139). Lotion oil is made from the seeds (P136; P140; P144). 
Fruit pulp is medicinal, boosts energy (P131) and cleans immune system (P142). The fruit boosts 
male reproduction (P132). Fruit pulp is used as tonic (P131). Bark decoction is used for chest ailment 
(P130). Bark decoction is used as anti-diarrhoeal (P144). Bark decoction is used as emetic (131) and 
chest cleaning for people who smoke (P143). Bark infusion is used as an emetic (P130; P132; P138; 
P144). Burnt bark ash is used as snuff for healing chest problems (P139). The wine is a laxative 
(P141; P144). Seeds can be eaten as an anti-aging agent (P142). 
Fruits are eaten by goats (P130; P135; P137; P139; P141; P142). Elephants eat fruits and get drunk 
(P143). Branches are used as firewood (137; P139; P143; P144). 






Zululand District. Under Zululand District, villages chosen were close to Pongola town. 
Pongola 
Participants chosen close to Pongola town were from Deckville, Itshelejuba and Ncotshane A. There 
were 16 participants (P145; P146; P147; P148; P149; P150; P151; P152; P153; P154; P155; P156; 
P157; P158; P159; P160). Out of the 16 chosen participants, 11 were males and 5 were females. The 
age of participants ranged between 24 years and 70 years. 
Plant name (umganu); fruits (amaganu) 
Fruits are edible and fruit pulp is used for brewing traditional marula wine (P145; P146; P147; P148; 
P149; P150; P151; P152; P153; P154; P155; P156; P157; P158; P159; 160). Ripe fruits are collected 
from the ground, then washed, jabbed and put in a bucket with warm water and wait for seven days. 
After 7 days, anchor yeast is added and wait for three days so that it sucks/removes all the juice from 
the fruit, then the liquid is sieved into another bucket, and it is a proper wine called locally called 
―ubuganu‖. Ripe fruits make juice (P151). Seeds are edible (P146; P147; P150; P152; P155; P156; 
P160), can also be crushed for use as condiment for vegetables (P149) and meat (P159). Lotion oil is 
made from seeds (P149; P150). 
Bark decoction used as an emetic (P145; P146; P147; P151; P153; P156). Bark decoction used as 
stomach ailment (P149). Bark infusion used as an anti-diarrhoeal (P149). Bark used for steaming/ 
body cleansing (P147; P153). Bark is used as infusion and used as enema for babies with ‗inkaba‘ 
(P152). Inner bark is used for wound healing (P159). The wine is an energy booster, enhances 
complexion (P154) and it cleans the body (P146).  
Goats eat the fruits (P152) and take out endocarps with faeces, which enhances the taste of the seeds 
(P146). Branches used to make wooden spoon (P147) and chopping boards (P159). Branches used for 
firewood (P147; P150; P151; P154; P156; P160). It is a sacred plant (P149).  





Participants chosen close to Scottburgh town were from Amandawe and Dududu. There were 16 
participants (P161; P162; P163; P164; P165; P166; P167; P168; P169; P170; P171; P172; 173; P174; 
P175; P176). Out of the 16 chosen participants, 10 were females and 6 males. The age of participants 
ranged between 21 years and 81 years. 
Plant name (umganu); Fruits (amaganu) 
Fruits are edible (P167) and fruit pulp is used for brewing traditional marula wine (P161; P162; P163; 
P164; P165; P168; P169; P170; P171; P172; P173; P174; P175; P176). The solution before 
fermentation is regarded as juice (P176). When fruits are consumed in large quantity, they cause 
mumps (P162; P163). Fruit pulp mixed with mealie meal and milk makes soft porridge (P166).  
Boiled bark decoction is administered orally for treatment of stomach ailments (P171). Bark 
decoction is used as an emetic (P161; P165; P166). Branchlets with leaves intact are used to hit the 
face when one has mumps (P161). Bark infusion is used as ethnoveterinary medicine (P172). 
Branches are used for firewood (P165; P172; P173; P174). The tree is used as shade (P174). Fruits are 
eaten by monkeys (P176) and giraffes (P175). Branches are used for traditional burial of girls and 
young women who are not yet married (P161; P166).  
 
5.2.4. North West 
 
Ngaka Modiri Molema District. Villages chosen in Ngaka Modiri Molema District were close to 
Zeerust town. 
Participants chosen close to Zeerust town were from Dinokana village. There were 16 participants 
(P177; P178; P179; P180; P181; P182; P183; P184; P185; P186; P187; P188; P189; P190; P191; 
P192). Out of the 16 chosen participants, 8 were females and 8 males. The age of participants ranged 
between 16 years and 68 years. 
Plant name (morula); Fruits (marula) 
105 
 
Fruits are edible (P179; P181; P182; P184; P187; P189; P190) and fruit pulp is used for brewing 
traditional marula wine (P177; P178; P180; P183; P185; P186; P188; P191; P192). Ripe fruits are 
collected from the ground, then washed, jabbed and put in a bucket with warm water and brown 
sugar. Let it ferment for two weeks, then sift it and it is ready for drinking (P177; P188). 
Boiled bark decoction administered orally cures gonorrhoea (P190). 
Baboons eat the fruits (P192). 
Boiled bark decoction mixed with Peltophorum africanum and monato (Burkea africana) is 
administered orally for cleansing before the burial of a spouse (P177; P178; P183; P186). 
Bojanala Platinum District municipality. Villages chosen in Bojanala Platinum District municipality 
were close to Rustenburg city, Zeerust town and Brits town.   
Participants chosen close to Rustenburg city were from Pella, Moruleng and Lerome villages. They 
were 12 (P193; P194; P195; P196; P197; P198; P199; P200; P201; P202; P203; P204). Out of the 12 
chosen, 9 were females and 3 were males. 
Plant name (morula); Fruits (marula) 
Fruits are edible and fruit pulp is used for brewing marula wine (P193; P194; P195; P196; P197; 
P198; P199; P200; P201; P202; P203; P204). The fruits are either collected from the ground and put 
in a container or left on the ground for four to five days to ripe.  Juice and endocarps surrounded by 
mesocarp are squeezed out of the peels using a fork. The juice that comes out of the fruits is put in a 
bucket for two days, then it is sifted to remove froth and it is ready for consumption (P193).  Another 
procedure of wine-making is to remove the peels from the fruits and put the fruits in boiled water, let 
it ferment for a week then sift it and it is proper wine (P197). In order to make juice, yeast and sugar 
are added for taste (P197). Fruits are used in making (distilling) brandy (mampoer) (P201). Seeds are 
edible (P196; P197) and they are used as condiment in vegetables (P197; P200; P202). 
Boiled bark decoction used for toothache (P200; P202). Bark decoction used as stomach ailment 
(P193; P196; P197; P203). 
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Endocarps used as coal (P196; P197). 
Stem wood is used in making wooden spoons, bowls, pestle, mortars (P195; P199; P200; P202), 
chairs and tables (P196). A bowl (mokgopo) made from marula stem wood is used as women 
postnatal treatment (P200). The bowl is believed to nurture life because it is round like the earth and 
the womb (P203). 
Boiled bark decoction mixed with Peltophorum africanum and Burkea africana is administered orally 
for cleansing before the burial of spouse (P195; P197).  Traditional leaders hold meetings (lekgotla) 
under morula tree (P200). Marula tree is believed to be a form of protection that strengthens marriage 
or relationships (e.g., Kgosi Nyalala Pilane proposed under morula close to pillanesberg mountain) 
(P203). 
Participants chosen close to Brits town were from Majakaneng village. There were four participants 
(P205; P206; P207; P208). Out of the four chosen participants, three were female and one male. The 
age of participants ranged between 42 years and 58 years. 
Plant name (morula); Fruits (marula) 
Fruits are edible and fruit pulp is used for brewing marula wine (P205; P206; P207; P208). The fruits 
are either collected from the ground and put in a container or left on the ground for four to five days to 
ripe. The peels are removed from the fruits and then put the fruits in cold water with sugar, let it 
ferment for a week then sift it and it is proper wine (P208). The wine is believed to clean blood (P207) 
and kidneys (P205). Seeds are edible (P205; P206; P207). Cooking oil is made from the seeds (P205).  
Bark decoction is used for toothache (P206). Boiled roots and leaves are used to cure toothache 
(P205). 
Stem wood used to make mortars (P207). 
Boiled bark decoction mixed with Peltophorum africanum is administered orally for cleansing before 
the burial of spouse (P205; P206; P207). Endocarps used for communicating with ancestors (P208). 
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Stem/branch wrapped in white cloth is used to communicate and bring ancestors in the yard (P208). 
Leaves decoction is administered orally to bring ancestors closer (P208). 
Marula is one of several fruits that are used to distil a traditional alcoholic drink known as mampoer. 
This strong liquor typically has an alcohol content above 60% and its production dates to the 19th 
century, when Europeans moved into the northern parts of South Africa and started making 
moonshine from various fruits. The history of mampoer is not clear but it is allegedly named for 
Mampuru, a Pedi chief who apparently distilled marula fruits and traded the drink with local farmers 
(https://af.wikipedia.org/wiki/Mampoer). He was sentenced to death in 1883 after being found guilty 
of murdering his half-brother, Chief Sekhukhune (for whom Sekhukhuneland, the home region of the 
Pedi people, is named). The drink is also known as peach brandy (Afrikaans: perskebrandewyn) 
because farmers in the northern Provinces of South Africa originally used peaches as the main source 
of fruit juice for fermentation, to produce their home-made moonshine. Other fruits that were used 
include oranges, apricots, plums, figs and prickly pears. If carefully distilled, each product has its own 
distinct flavour, depending on the fruit that was used. The flavour is due to volatile compounds that 
vapourise very quickly, so that peach brandy or mampoer is best used when freshly made. Mampoer 
is sometimes confused with witblits but the latter is made exclusively from grapes. I was unable to 
find detailed and authentic information about the history of mampoer but it is likely that information 
on this topic may be found in publications on the history of South Africa and especially of the 
northern provinces.  
 
5.3. Summary of results of the questionnaire 
 
Out of the total number of 208 participants, the highest percentage of participants per cultural group in 
this survey was Tsonga (29.3%), followed by Swati (23.6%), then Zulu (15.9%), Tswana (13.9%), 
Pedi (11.5%) and Venḓa people (6.8%) (Table 5.3.1). Out of the total participants, the results show 















Tsonga 61 29,3% 
Venḓa 12 5,8% 
Pedi 24 11,5% 
Swati 47 23,6% 
Zulu 32 15,9% 
Tswana 29 13,9 
Total 208 100% 
 
The perception of various uses and applications of S. birrea is shown in Table 5.3.2. Out of the 208 
participants, 93.2% agreed that the fruit sizes differ. Regarding fruit taste, 96.1% of the participants 
agreed that the fruits taste differs from tree to tree and only 4.3% agreed that eating many fruits can 
cause allergic reactions in the body, with 92.8% of participants saying the fruits have no allergic 
effect in the body. Concerning seeds edibility, 56.5% agrees that the seeds are edible, with 23.2% 
having no idea if the seeds are edible or not, hence 19.8% of the participants said the seeds are not 
edible. Out of the 208 participants, 64.4% agreed that the seeds can be preserved by drying with the 
sun, while 24.0% disagreed and only 11.5% did not know.  








% % % 
Do the fruit sizes vary? 
 
93.2 6.8 0.0 208 
Does the taste of fruit vary from tree to tree? 96.1 0.5 3.4 208 
 
Does eating large numbers of marula fruits cause any 
allergic reaction in the body? 
 
4.3 92.8 2.9 208 
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Are the seeds of the tree edible? 
 
56.5 19.8 23.2 208 
Is there a mode of preserving the seeds? 
 
64.4 24.0 11.5 208 
Are the leaves of the tree useful? 
 
36.6 42.9 20.5 205 
Is the stem and bark of the tree useful? 
 
51.6 9.9 38.5 192 
Is the root of the tree useful? 1.0 11.1 88.0 208 
Are there any browsers that forage on the tree? 
 
44.3 51.1 4.5 176 
 
The perception of fruit taste of participants of the study is shown in Figure 5.3.1.   Regarding fruit 
taste, 71.5% of participants defined the fruit taste as sweet/sour, only 1.5% described it as bitter. Just 
18% of participants defined the fruit taste as sweet, with those saying the fruits are sour at 9%. 
 
 
Figure 5.3.1. The perception of research participants of the taste of the fruits of marula (Sclerocarya 
birrea). 
 
The response rate of participants for food products made from the marula fruit is presented in Figure 
5.3.2.  The main product made from fruit is wine, with 95.2% of the participants mentioning that wine 






















The taste perception of participants 
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unripe fruits. Juice was mentioned by 9.3% of the participants, with 4.8% participants mentioning 
other products made from the fruits.  
 
Figure 5.3.2. Response rate of research participants for food products made from the fruits of marula 
(Sclerocarya birrea).  
 
The response rate for different products that are made from marula seeds known by the research 
participants is presented in Figure 5.3.3. Out of the 208 participants, 15.5% mentioned that the seeds 
are used as a condiment. Less than 5% of the participants mentioned the use of seeds in making 
cooking oil, butter and other products (e.g., segugu – cakes made from crushed marula seeds and 




























Figure 5.3.3.  Response rate of research participants for different products that are made from the 
seeds of marula (Sclerocarya birrea).  
 
The main use of marula leaves is as fodder for donkeys, cattle and goats (Figure 5.3.4) but only 29.5% 
of the participants were apparently aware of this use. Only 6.3% mentioning the use of leaves for 
spiritual purposes, with 2.5% mentioning medicinal uses of leaves. 
 
Figure 5.3.4. Response rate of research participants for different uses of leaves and branches of 


















































The response of research participants when asked about the uses of stems and bark of marula is shown 
in Figure 5.3.5. The stem and bark are mostly used for medicinal purpose (32.7%), followed by 
spiritual use (30.3%), firewood (14.1%), crafts (9.1%) and various other purposes (1.5%).  
 
Figure 5.3.5. Response rate of research participants for different uses of the stem and bark of marula 
(Sclerocarya birrea).  
The response of participants on common medicinal uses of marula is presented in Figure 5.3.6. Within 
the areas where this study was conducted, S. birrea is mostly used for the treatment of stomach 
ailments (14.4%) but there are several other minor medicinal uses.  
 
Figure 5.3.6. Response rate of research participants for common medicinal uses of marula 














































The response of research participants from different cultural groups (Tsonga, Venḓa, Pedi, Swati, 
Tswana and Zulu) who mentioned uses of the leaves of marula.  Venḓa and Pedi people apparently 
know more about the use of leaves than other cultural groups.  
 
 
Figure 5.3.7. Response rate of research participants by cultural group when asked if the leaves of 
marula trees (Sclerocarya birrea) are useful. 
  
The perception of marula fruits taste by research participants from different cultural groups is 
indicated in the figure below (Figure 5.3.8). In all cultural groups, the most frequent answer was 
sweet-sour. Only 6.3% of Swatis referred the taste as bitter. In Venda none of the participants 
























Response to the question "are the leaves useful?" 




Figure 5.3.8. Response rate of research participants (according to cultural group) for the perception of 
the taste of the fruits of marula (Sclerocarya birrea). 
 
The the perception of research participants from different cultural groups concerning the edibility of 
marula seeds in shown in Figure 5.3.8.  It was found that the seeds are mostly utilised by Venda 
people (83%) than other cultural groups, with the Tswana culture (18%) showing the lowest value for 
seeds.. 
 
























The taste perception of participants 























Response to the question "are the seeds edible?" 
Tsonga Venda Pedi Swati Zulu Tswana
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 Figure 5.3.9. Proportion of research participants by cultural group who indicated that the seeds of 
marula (Sclerocarya birrea) are edible. 
 
Knowledge about the uses of the stem and bark of S. birrea according to cultural groups is shown in 
Figure 5.3.10. It was found that uses of the stem and bark were known to all Tswana participants, 
while the responses of the other cultural groups were much lower. In contrast to leaves, Venda people 
had the lowest response when it came to the uses of marula stems and bark. . 
 
Figure 5.3.10. Proportions of research participants by cultural group who indicated that  the stem and 
bark of marula (Sclerocarya birrea) are useful. 
 
The response rate percentage of use-categories per cultural group (Figure 5.3.11) shows that all 
cultural groups have knowledge of the use of S. birrea for food. Zulus had a high response for the use 
of S. birrea as medicine (46.9%). Pedi people were found to have more knowledge of craft uses than 
other cultures (16.7%). Tsonga people had more spiritual uses than other cultures (57.4%). 
Sclerocarya birrea is mostly used for fodder by Venda people (83.3%). With regard to firewood 




















Response to the question "are the stem and bark useful?" 




Figure 5.3.11. Percentage response of research participants per cultural group of the various use-
categories of marula (Sclerocarya birrea).  
 
The frequency of citation for seven use-categories of S. birrea among six cultural groups in South 
Africa is shown in Figure 5.3.12. The use-category 1 (Food) was the one frequently cited at 75 to 100 
% range, followed by use-category 2 (medicine), 4 (spiritual) and 5 (fodder) at 25 to 50 % range. The 
use-category 3 (craft), 6 (fire) and 7 (other uses) were the least cited in the study and fall in the 0.0 to 
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Figure 5.3.12. Distribution of the Citation Index values for seven use-categories of marula 
(Sclerocarya birrea) reported by six cultural groups (Venḓa, Tsonga, Pedi, Swati, Zulu and Tswana) 
in South Africa. The use-categories are: 1 = food; 2 = medicine; 3 = crafts; 4 = spiritual uses; 5 = 
fodder; 6 = fire-making; 7 = other (miscellaneous) uses.  
 
 
5.4. Quantitative ethnobotany indices 
 
Seven use-categories for S. birrea were distinguished in this study, which yielded a total of 430 use-
reports. The relative frequency of citation (RFCs) index was very high, at 0.994 (99.4%). It was 
calculated by the number of participants mentioning the use of this plant species divided by the total 
number of participants who participated in the survey, without considering the use-categories. This 
value was similar to the value for the relative importance (RIs) index value, at 0.997 (99.7 %). 
The importance of S. birrea amongst the five cultural groups (Venḓa, Tsonga, Pedi, Swati, Zulu and 
Tswana) in South Africa is indicated in Figure 5.4.1. The value for the Cultural Importance Index (CI) 
for Venḓa was (2.769), Tsonga (2.689), Pedi (2.792, Swati (2.062), Zulu (2.094) and Tswana was 
(1.621). These results show that the CI-value for S. birrea is the highest in the Pedi culture, followed 
by the Venḓa culture and then the Tsonga culture. It was apparently less important in the Swati and 
Zulu cultures, with the Tswana culture showing the lowest CI index value. The results reflect the 
diversity of uses, which was most diverse in the Pedi and Venḓa cultures, in contrast to the few 





Figure 5.4.1 Cultural Importance Index of marula (Sclerocarya birrea) among six cultural groups in 
South Africa. 
 
5.5. Indigenous knowledge pattern per age group 
 
It was found that indigenous knowledge about S. birrea is known to all age groups that were 
interviewed (Figure 5.5.1). The graph (Figure 5.5.1) indicates that all age groups know much about 
food uses (95-100%) but that medicinal uses are well known only by adults of ages between 66 and 
75 years (59.1%). People aged above 85 years (25%) knows more about craft uses than other age 
groups. People who were found to be most knowledgeable about spiritual uses are aged between 76 
and 85 years (66.7%). Elders over 86 years (50%) mention the fodder use-category most often. People 
aged between 56 and 65 years (43.8%) mentioned firewood use more than any other age groups. 
Other uses of S. birrea are infrequently mentioned and are mostly cited by people of ages between 16 
and 25 years (11.1%). The almost perfect agreement between the age of the participants and the 
response levels for medicinal uses and particularly spiritual uses is noteworthy. However, this is not 
necessarily an indication that the knowledge is not transferred to the younger generation but simply 
that the knowledge only becomes important and relevant as people become older. The data presented 
here provide a base line for future comparisons. If the same survey is repeated at some future date, 
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then it may be possible to show statistically significant changes in the transfer of knowledge over 
time.   
 
Figure 5.5.1.  Levels of indigenous knowledge of the various use-categories of marula (Sclerocarya 
birrea) of research participants, arranged by age groups.  
 
 
5.6. Comparison of medicinal and food uses between South Africa and other countries 
 
Differences between the number of medicinal uses reported in South Africa and in other African 
countries are graphically summarised in Figure 5.6.1. South Africa has more bark uses (11) reported 
when compared to other countries. Nigeria has more reported root (7), bark (7) and leaf (8) uses than 
other countries. The fruits are mostly used for medicinal purposes in South Africa and Namibia (with 
3 use-records each). Seeds are only used medicinally in South Africa (1), Botswana (2) and Nigeria 
(1). Seed oil has many uses in Zimbabwe (2), Botswana (2), Namibia (2), Nigeria (2) and Kenya (2). 
The country that has largest overall number of reported medicinal uses is Nigeria, followed by South 











































Figure 5.6.1. Summary of the number of medicinal uses of various plant parts of marula (Sclerocarya 
birrrea) as reported in the literature for South Africa and other Africa countries. 
 
A comparison of food uses reported in the literature in South Africa and other African countries is 
shown in Figure 5.6.2. South Africa has more reported fruit uses than all the other countries, but this 
may simply be a result of the larger number of publications from South Africa. The numbers of uses 
reported are therefore less important than the ratios between plant parts. However, some uses that are 
apparently absent may simply not have been reported yet in the literature.  Fruit skin is apparently 
only used in South Africa (1 use-report). Seeds are mostly used in South Africa (2), Swatini (2) and 
Benin (2). Seed oil has many food uses in South Africa (2) and Sudan (2).  Niger and Madagascar 












Figure 5.6.2. Summary of the number of food uses of various plant parts of marula (Sclerocarya 
birrrea) as reported in the literature for South Africa and other Africa countries. 
 
5.7. Discussion 
The most dominant cultural group in this study was the Tsonga; it was influenced by the fact that they 
are found in most parts of Limpopo and Mpumalanga. Ethnobotanical results highlight that S. birrea 
is a well-known and an essential plant species in most areas surveyed. Within the chosen localities, S. 
birrea was found to be mostly used for food (ranging between 75–100%), followed by medicine and 
fodder (ranging between 25–50%) and least used for craft and other uses (ranging between 0–25%).  
Fruit uses were mentioned by almost all participants of the study. Marula wine was found to be well 
known by almost every participant of the study. The marula was also found to be playing a vital role 
in spiritual aspects of the tribes found in its distribution area (especially in Limpopo, Mpumalanga 
and North West). The cultural group that uses S. birrea for spiritual purposes is mostly the Tsonga. 
Figures 4.1 to 4.3 presented earlier in this dissertation show some of the plant parts, uses and products 
observed during the study that are related  to the ethnobotanical information collected in the study 
areas.  
In remote rural areas such as Matshena village and Mashishimale village, marula is still playing a 





















Fruit Fruit skin Seeds Seed oil
122 
 
people rely on most. Its nutritional properties are known to rural people, and they consume the fruits 
raw or processed (as wine or jam). The fruits are believed to be a source of vitamin C and the seeds 
are a good source of calories and protein in rural areas.  
In Africa as a whole, the plant part that was found to be mostly used for medicine is the bark (34.5%). 
The fruit was the most used plant part for food, especially the fruit pulp used for wine-making. In 
general, marula and its uses appear to be widely known throughout the African continent and 
publications are available for almost all the countries where the species occurs. Undoubtedly there is 
scope for more regional and local ethnobotanical studies, not only in southern Africa but in all African 
countries within the distribution range of the species and its three subspecies.    
 
5.8. Conclusions 
The results obtained from the field surveys showed that S. birrea is an important and well-known 
plant species within its distribution range. It is commonly known for its edible fruits that are also used 
in brewing marula wine. The seeds are edible and mostly used as condiment. In the food category, all 
cultural groups were found to drink marula wine and use the seeds as condiment. Medicinally, S. 
birrea was found to be mostly used for the treatment of stomach ailments and in all cultural groups, 
the bark was found to be used for this purpose. New records were found in the food use category (e.g., 
the dishes called matsutsu and segugu, made with crushed seeds) and in the spiritual category (e.g., 
performing rituals for sick babies and cleansing of the bereaved). 
Culture differences play a role in S. birrea utilisation. Leaves were found to be mostly useful in the 
Tsonga ethnic group. The bark was found to be mostly used by Tswana, Zulu and Swati people. In all 
study areas, S. birrea was mostly cited for food uses and least cited for crafts and other uses. Spiritual 
uses of S. birrea were found to differ per cultural group. For example, Pedi people use S. birrea for 
bringing the spirit of a person who died in a car accident back home, Zulu people use it for traditional 




CHAPTER 6: GENERAL CONCLUSIONS 
The study focused on a detailed literature review of all three subspecies [Sclerocarya birrea (A. 
Rich.) Hochst. subsp. birrea, S. birrea subsp. caffra (Sond.) Kokwaro and S. birrea subsp. 
multifoliata (Engl.) Kokwaro]. Of these, the main focus of the literature is on subsp. caffra. The 
literature study was divided into 26 topics (morphology, molecular phylogeny, taxonomy, anatomy, 
phytochemistry, pharmacology (anti-bacterial activity, anti-inflammatory, anti-oxidant activity), 
toxicity, history and naming, fossil record, ecology, role in ecosystem, mode of pollination, 
phenotypic and genetic variation, management and genetic resources, growth rates, densities, male: 
female ratios,  cultivation, net harvest per season, pests and diseases, vernacular and common names, 
medicinal uses, food uses, other uses, commercial products and marketing of S. birrea).  Attempts 
were made to cover the available literature as thoroughly as possible within the contraints of the scope 
of the study and the available time.    
The study also focused on the ethnobotany of S. birrea subsp. caffra in its South African distribution 
area, as shown in Figure 3.1.2. This was achieved by conducting ethnobotanical surveys in four 
provinces of South Africa (Limpopo, Mpumalanga, KwaZulu-Natal and North West), with interviews 
involving 208 participants. The ethnobotanical studies also focussed on detailed descriptions of the 
traditional processes of using this iconic plant for food, medicine and spiritual purposes. At most of 
the study sites (e.g., Thohoyandou, Phalaborwa, Rustenburg and Nelspruit) where marula is one of 
the dominant plant species, it was found to be a popular and highly utilised species, especially for 
food and medicine. The study also revealed that people from communities that were far away from 
towns still rely heavily on marula and other natural resources for their daily needs (such as food and 
medicine) and supplemented the resources obtained through subsistence farming.  
The main goal of the literature survey was to record and analyse all information of potential relevance 
to the traditional and potential future uses of S. birrea. An increasing frequency of publication is 
evident, perhaps because marula has become well known and many scientists anticipate that the 
species will become more important as a source of income in both the rural and formal sectors of the 
economy. The history of marula is relatively poorly recorded, including its more modern use in 
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distilling mampoer. The chemistry of the marula fruit and seed has been relatively well studied but 
there is clearly a need for variation studies that include comparions between individual trees and 
provenances across the continent. Phytochemical assays are less useful than more sophisticated LC-
MS studies by which individual compounds can be intentified by their mass spectra and retention 
times and also quantified using isolated compounds as reference standards. Such studies will be of 
value, not only in the selection of superior variants for crop development, but also to create and 
improve quality control criteria for commercial raw materials and products.    
The hypothesis/research question which the study sought to answer was: does culture differences 
regarding the use of this plant species in South Africa play a role in the way it is utilised both 
traditionally and contemporarily for food, medicine, crafts and spirituality?  It was found that there are 
striking cultural differences, especially in the spiritual category, where marula was found to be 
utilised differently, especially with regard to cleansing and burial rituals. The various traditional 
methods that are used to process the fruits and nuts also show cultural differences but the process of 
making marula wine is quite similar.  Contemporary uses, especially in the food category, are 
relatively uniform even though there are subtle differences between cultures. In the North West 
Province, for example, marula is not as popular as a fresh fruit as in other provinces.  The medicinal 
uses recorded in this study are corroborated by the extensive literature on the subject, as reviewed in 
section 4.2.24 of the literature review. The use of marula bark to treat stomach ailments features 
prominently in the literature and was also the most frequently mentioned use in this study. Medicinal 
uses were most frequently mentioned by people of the Zulu culture. The use of marula to treat 
diabetes is well known throughout Africa but this use was not recorded in the study area. It is possible 
that a focused ethnomedicinal survey of marula may reveal additional medicinal uses. 
This study was conducted only in four provinces (Limpopo, Mpumalanga, KwaZulu-Natal and North 
West) out of five that are within the distribution area of S. birrea (Figure 3.1.2.), so that future studies 
can also include Gauteng Province. Conducting research in Gauteng will help to document the 
modern uses and perceptions of S. birrea within an area that is characterised by a diversity and 
mixture of cultures. For this reason, it was not considered as a priority area for recording traditional 
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knowledge in this study. However, studies of urban ethnobotany in Gauteng may provide insights into 
the more contemporary knowledge, modern uses and popularity of marula.   
Another question that resulted from the field survey was whether the indigenous knowledge about S. 
birrea is fading with time or not? The graph in Figure 5.5.1 and associated data will allow for a study 
of changes over time, when the survey is repeated at some future date. These data do not allow for 
identifying possible losses in indigenous knowledge, because it can be expected that older people 
acquire more knowledge as time goes by, especially for the medicial and spiritual uses that are of little 
interest to young, healthy people. The spiritual and firewood categories were mostly mentioned by 
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APPENDIX 1: EXCEL SPREADSHEET WITH DATA  
The raw data that were used to analyse patterns, calculate statistics and generate graphical summaries 











APPENDIX 3: CONSENT FORM 






APPENDIX 4: SURVEY FORM 
English version of survey form 
                                Ethnobotanical study of marula (Sclerocarya birrea) 
1. Do you know this 
tree?  
Yes No 
if yes, what is its vernacular name? 
2. Are its fruits edible? Yes No 
If no, why? 
3. How do you collect the fruits from the tree? 
4. Do the fruit sizes vary?  
5. How does the fruits taste? 
6. Does the taste vary from tree to tree? 
7. Does eating large 
number of these 
fruits cause any 
allergic reactions in 
the body? 
Yes No 
If yes what happens when you eat large number of these fruits? 
8. How long does the fruits take from the day of harvest before they rot? 
9. Are there any food 
products made from 
the fruits? 
Yes No 
If yes, what do you make with fruits and how? 
10. Are the seeds/nuts Yes No 
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edible? If yes, how do you remove them from the kernels? 
11. Are there any food 
products made from 
the nuts? 
Yes No 
What do you make with nuts and how? 
12. Is there a mode of 
preserving the nuts? 
Yes No 
If yes, how do you preserve them? 
13. Are the seed kernels 
useful? 
Yes No 
If yes, what are they used for? 
14. Are the leaves 
useful? 
Yes No 
If yes, how? 
15. Is the stem and bark 
useful? 
Yes No 
If yes, what do you use it for? 
16. How do you ensure that the tree survives after harvesting the bark?  
17. Is the root useful? Yes No 
If yes, what is it used for? 
18. How do you ensure the tree does not die after harvesting the roots? 
19. Are there any 
browsers that forage 
on this tree? 
Yes No 
If yes what are they and which plant parts do they eat? 
20. Are the any rules for 
protecting this tree 
culturally? 
Yes No 
If yes, how is it done? 
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21. What cultural practices and spiritual beliefs are associated with the marula trees 
and harvesting of its products?  
 
22. What policy interventions are required to sustain marula availability and 
harvesting? 
 
